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The Hanford Site is a 560 square mile Federal facility located in
Benton County in southeastern Washington along the Columbia
River. It is situated north and west of the cities of Richland,
Kennewick, and Pasco, an area commonly known as the Tri-Cities.
Land use in the areas surrounding the Hanford Site includes urban
and industrial development, irrigated and dry-land farming, grazing,
and designated wildlife refuges. Industries in the Tri-Cities mostly
are related to agriculture and electric power generation. Wheat, corn,
alfalfa, hay, barley, and grapes are the major crops in Benton,
Franklin, and Grant counties.

The Hanford Site was established during WWII as part of the
Manhattan Project to produce plutonium for nuclear weapons.
Hanford Site operations began in 1943. Certain portions of the
Hanford Site are known to have cultural and historical significance
and may be eligible for listing in the National Register of Historic



Places.

The Hanford 100 Area (100 Area), which encompasses 26 square
miles bordering the south shore of the Columbia River, is the site of
the nine retired plutonium production reactors.

Pre-Hanford uses included Native American usage and agriculture.
Existing land use in the 100 Area includes facilities support, waste
management, and undeveloped land. Facility support activities
include operations such as water treatment and maintenance of the
reactor buildings. The waste management land use designation
results from former uncontrolled disposal activities in areas now
known as past-practice waste sites located throughout the 100 Area
that comprise approximately 90 percent of the land area within the
100 Area. These areas are the least disturbed and contain minimal
infrastructure. An 18-mile stretch of the Columbia River is located
within the 100 Area. The shoreline of the Columbia River is a valued
ecological area within the Hanford Site.

The 100-BC-1 Operable Unit is one of three operable units
associated with the 100 Area at the Hanford Site. In general, it
contains waste units associated with the original plant facilities
constructed to support reactor operation, as well as the cooling water
retention basins. The 100-DR-1 area currently provides sanitary and
fire protection to the 100-H and 100-F areas. The 100-HR-1 operable
unit is located immediately adjacent to the Columbia River shoreline.
The operable unit contains waste units associated with the original
plant facilities constructed to support one of the reactors. The area
also contains evaporation basins which received liquid process
wastes and non-routine deposits of chemical wastes from the 300
Area, where fuel elements for a reactor were produced. These solar
evaporation basins received wastes from 1973 through 1985.
Currently there are no active facilities, operations, or liquid
discharges within the 100-HR-1 operable unit.

 
Remedy: The selected remedy for the site addresses actual or threatened

releases at high priority liquid radioactive effluent disposal sites. The
major components of the selected remedy include: remove
contaminated soil, structures and debris using the Observational
Approach; treatment, by thermal desorption to remove organics
and/or soil washing for volume reduction, or as needed to meet waste
disposal criteria; disposal of contaminated materials at the
Environmental Restoration Disposal Facility; and backfill of
excavated areas followed by revegetation.

 
Text: Full-text ROD document follows on next page.



Text:

                        DECLARATION OF THE RECORD OF DECISION

        SITE NAME AND LOCATION

        USDOE Hanford 100 Area
        100-BC-1, 100-DR-1 and 100-HR-1 Operable Units
        Hanford Site
        Benton County, Washington

        STATEMENT OF BASIS AND PURPOSE

        This decision document presents the selected interim remedial actions for portions of
the
        USDOE Hanford 100 Area, Hanford Site, Benton County, Washington, which were chosen in
        accordance with the Comprehensive Environmental Response, Compensation, and Liability
        Act of 1980 (CERCLA), as amended by the Superfund Amendments and Reauthorization Act
        of 1986 (SARA), and to the extent practicable, the National Oil and Hazardous Substances
        Pollution Contingency Plan (NCP).  Specifically thc selected remedial actions will
address 37
        high priority waste sites that received liquid radioactive effluent discharges in the
100-BC-1,
        100-DR-1 and 100-HR-1 Operable Units, as well as adjacent contaminated sites that are
within
        the area required for remediation.  This decision is based on the Administrative Record
for
        this site and for the specific Operable Units.

        The State of Washington concurs with the selected remedy.

        ASSESSMENT OF THE SITES

        Actual or threatened releases of hazardous substances from the waste sites, if not
addressed by
        implementing the response actions selected in this Record of Decision (ROD), may present
an
        imminent and substantial endangerment to the public health, welfare, or the environment.

        STATEMENT ON THE USE OF INNOVATIVE APPROACHES

        The 100 Area of the Hanford Site is complex and contains many individual waste sites
within
        the area.  Based on the circumstances presented by the 100 Area, the use of two
innovative
        approaches to remediation of the individual waste sites will enhance the efficiency of
the
        selected remedy.  The approaches are the "Observational Approach" and the "Plug-In
        Approach".



        The Observational Approach relies on information from historical process operations
        including historical liquid effluent discharges from 1944 to 1969, and information from
        limited field investigations on the nature and extent of contamination, combined with a
        "characterize and remediate in one step" methodology.  This latter methodology consists
of
        contingency planning prior to site excavation and field screening for contaminants at
sites
        where remedial action and cleanup goals have been selected.  Remediation proceeds until
it

        can be demonstrated through a combination of field screening and confirmational sampling
that
        cleanup goals have been achieved.

        The Plug-In Approach allows for the selection of the same remedy at multiple, similar or
        "analogous" sites.  In the 100 Area all of the reactor operations, except those in N
Area, were
        virtually identical, leading to very similar releases of contaminants at similar
engineered
        structures (retention basins, french drains, cribs, effluent trenches and pipelines,
etc).  Limited
        field investigations at similar sites in different reactor areas has shown similar
contaminant
        characteristics in engineered structures and soils that received liquid discharges.  The
Plug-In
        Approach allows for the selection and application of the same remedy at similar sites at
        multiple reactor locations within the 100 Area where sufficient risk to warrant an
action has
        been demonstrated either through the results of previous historical sampling, by the
limited
        field investigation and qualitative risk assessment, and/or by an analogous site type
approach
        where multiple, similar sites that received similar discharge are assumed to have
similar levels
        of risks.  Under this approach a standard remedy is selected that applies to similar
        circumstances, rather than to a specific waste site.  This approach allows the U.S.
        Environmental Protection Agency (EPA), the U.S. Department of Energy (DOE) and the State
        of Washington, Department of Ecology (Ecology), also known as the TriParties to select
and
        implement remedial actions at multiple, analogous waste sites without expending
resources to
        initially characterize multiple, similar sites in the 100 Area prior to a ROD.  The
sites then are
        remediated after the ROD.  This approach is discussed in greater detail in Sections II
and IV.

        REDESIGNATION OF 100-DR-1 AND 100-HR-1 OPERABLE UNITS

        The 100-DR-1 and 100-HR-1 Operable Units were initially designated as RCRA Past Practice
        (RPP) units.  EPA and Ecology have decided to redesignate these OU's as CERCLA Past



        Practice (CPP) units in order to facilitate the disposal of contaminated materials at
the
        CERCLA Environmental Restoration Disposal Facility (ERDF).  Section 5.4 of the TPA
        describes the process that was followed to initially designate OU's as RPP or CPP, and
        discusses that the remediation measures selected for OU's under either designation would
be
        comprehensive to satisfy the technical requirements of both statutory authorities.  The
primary
        consideration for designation was the presence of significant RCRA treatment, storage or
        disposal units (TSD's).  OU's containing such TSD's were designated as RPP.  The TSD's
        contained in those OU's are, or will be addressed as part of the RCRA Hanford site-wide
        permit.  Based on these reasons, the TriParties have agreed to the redesignation of
these OU's
        to avoid any potential duplication of efforts during remediation.  Ecology will remain
the lead
        regulatory authority for these sites.

        DESCRIPTION OF THE SELECTED REMEDY

        The selected remedy for the 100 Area NPL Site addresses actual or threatened releases at
high
        priority liquid radioactive effluent disposal sites at the 100-BC-1, 100-DR-1 and
        100-HR-1 Operable Units.  The major components of the selected remedy include:

        o       Remove contaminated soil, structures and debris using the Observational
Approach.
        o       Treatment, by thermal desorption to remove organics and/or soil washing for
volume
                reduction, or as needed to meet waste disposal criteria.
        o       Disposal of contaminated materials at ERDF.
        o       Backfill of excavated areas followed by revegetation.

        Sites were designated as "high priority" due to potential risks to human health and the
        environment.  Sites classified as high-priority pose risk(s) through one or more
pathways
        sufficient to recommend a streamlined action via an interim remedial measure (IRM).
        Particular emphasis was given to the waste sites addressed in this ROD due to existing
or
        potential adverse impacts to underlying groundwater and subsequent contaminant
discharges
        and potential adverse impacts to the Columbia River.  It is expected that some
additional sites
        also will be remediated that are adjacent to and within the area required for
remediation of the
        high priority sites addressed in this ROD.  This is discussed further in Sections IV and
X.

        This ROD also provides a decision framework to evaluate leaving some contamination in
place
        at a limited number of sites, specifically where contamination begins at depths below 15



feet.
        The decision to leave wastes in place at such sites will be a site specific
determination made
        during remedial design and remedial action activities that will balance the extent of
        remediation with protection of human health and the environment, disturbance of
ecological
        and cultural resources, worker health and safety, remediation costs, operation and
maintenance
        costs, and radioactive decay of short lived [half life less than 30.2 years
        (e.g. 137Cesium)] radionuclides.  The application of the criteria for the balancing
factors, the
        process for determining the extent of remediation at deep sites, and the public
involvement
        process during such determinations shall be specified further in the Remedial Design
Report.
        This is discussed further in Sections IV, VII, and X.

        STATUTORY DETERMINATIONS

        This interim action is protective of human health and the environment, complies with
federal
        and state requirements that are legally applicable, or relevant and appropriate for this
interim
        action, and is cost effective.

        Although this interim action is not intended to fully address the statutory mandate for
        permanence and treatment to the maximum extent practicable, this interim action does
utilize
        treatment and thus is in furtherance of that statutory mandate.  Because this action
does not
        constitute a final remedy for the OU's, the statutory preference for remedies that
employ

        treatment that reduces toxicity, mobility or volume as a principal element, although
partially
        addressed in this remedy, will be addressed further by the final response action.
Subsequent
        actions are planned to address fully the threats posed by the conditions at these OU's.
Because
        this remedy will result in hazardous substances remaining onsite above health-based
levels, a
        review will be conducted to ensure that the remedy continues to provide adequate
protection of
        human health and the environment within five years after the commencement of the
remedial
        action.  Because this is an interim action ROD, review of this site and of this remedy
will be
        ongoing as the TriParties continue to develop final remedial alternatives for the OU's
and the
        100 Area NPL site.



        CERCLA Section 104(d)(4) states where two or more non-contiguous facilities are
reasonably
        related on the basis of geography, or on the basis of the threat or potential threat to
the public
        health or welfare or the environment, the President may, at his discretion, treat these
facilities
        as one for the purposes of this section.

        The preamble to the NCP clarifies the stated EPA interpretation that when non-contiguous
        facilities are reasonably close to one another and wastes at these sites are compatible
for a
        selected treatment or disposal approach, CERCLA Section 104(d)(4) allows the lead agency
to
        treat these related facilities as one site for response purposes and, therefore, allows
the lead
        agency to manage waste transferred between such non-contiguous facilities without having
to
        obtain a permit.  Therefore, the 100 Area NPL site and the ERDF are considered to be a
        single site for response purposes under this ROD.  This is consistent with the
determination
        made in the January 20, 1995 ROD for the ERDF that stated...  "Therefore, the ERDF and
the
        100, 200, and 300 Area NPL sites are considered to be a single size for response
purposes
        under this ROD."
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                                DECISION SUMMARY

        A.  INTRODUCTION

        The U.S. Department of Energy's Hanford Site was listed on the National Priorities List
        (NPL) in July 1989 under the Comprehensive Environmental Response, Compensation, and
        Liability Act (CERCLA) of 1980 as amended by the Superfund Amendments and
        Reauthorization Act (SARA) of 1986.  The Hanford Site was divided and listed as four NPL
        Sites:  the 100 Area, the 200 Area, the 300 Area, and the 1100 Area.

        The U.S. Department of Energy (DOE) performed a 100 Area wide Phase 1 and 2 Feasibility
        Study, and operable unit specific Limited Field Investigations (LFI's) for the 100-BC-
1,100-
        DR-1, and 100-HR-1 Operable Units (OU's), which characterized the nature and extent of
        contamination in soils, structures, and debris that received radioactive liquid effluent
        discharges.  Operable unit specific Qualitative Risk Assessments, comprised of human
health
        risk assessments and ecological risk assessments, also were conducted to evaluate
current and
        potential effects of contaminants in those OU's on human health and the environment.  A
100
        Area-wide Phase 3 Source Waste Site Feasibility Study and 100 Area operable unit
specific
        Focused Feasibility Studies also were conducted to evaluate specific waste site remedial
action
        goals, objectives and technologies.

        B.  SITE NAME, LOCATION, AND DESCRIPTION

        The Hanford Site is a 1,450km2 (560 mi2) Federal facility located in Benton County in
        southeastern Washington along the Columbia River.  It is situated north and west of the
cities
        of Richland, Kennewick, and Pasco, an area commonly known as the Tri-Cities (Figure 1).
        Land use in the areas surrounding the Hanford Site includes urban and industrial
development,
        irrigated and dry-land farming, grazing, and designated wildlife refuges.  The region
includes
        the incorporated cities of Richland, Pasco, and Kennewick (Tri-Cities) and surrounding
        communities in Benton, Franklin, and Grant counties.  Industries in the Tri-Cities
mostly are
        related to agriculture and electric power generation.  Wheat, corn, alfalfa, hay,
barley, and
        grapes are the major crops in Benton, Franklin, and Grant counties.

        The 100 Area, which encompasses approximately 68 km2 (26 mi2) bordering the south shore
of
        the Columbia River, is the site of the nine retired plutonium production reactors.  A
brief
        summary of the history of reactor operations is presented in Table 1.  The reactor
facilities
        designated as B, C, D, DR, and H are located in the 100-BC-1, 100-DR-1 and 100-HR-1
        Operable Units (OU's) that are the focus of this ROD.  The OU's are shown on Figure 1.
        Figures 2, 3, and 4 show the location of waste sites within 100-BC-1, 100-DR-1 and
        100-HR-1, respectively.



        100 Area Land Use.  Pre-Hanford uses included Native American usage and agriculture.
        Existing land use in the 100 Area includes facilities support, waste management, and
        undeveloped land.  Facility support activities include operations such as water
treatment and
        maintenance of the reactor buildings.  The waste management land use designation results
        from former uncontrolled disposal activities in areas now known as "past-practice waste
sites"
        located throughout the 100 Area.  Lastly, there are undeveloped lands located throughout
the
        100 Area that comprise approximately 90 percent of the land area within the 100 Area.
These
        areas are the least disturbed and contain minimal infrastructure.  An 18 mile stretch of
the
        Columbia River is located within the 100 Area.  The shoreline of the Columbia River is a
        valued ecological area within the Hanford Site.  Portions of the shoreline within the
100 Area
        are within the 100 year flood plain of the Columbia River (Figure 5).  Semi-arid land
with a
        sparse covering of cold desert shrubs and drought-resistant grasses dominates the
Hanford
        landscape.  Forty percent of the area's annual average of six and one quarter inches of
rain
        occurs between November and January.  Wetlands along the Columbia River are contained
        within the boundaries of the 100 Area NPL Site.

        The Hanford Future Site Uses Working Group (the Working Group) in 1992 recommended
        that the 100 Area be considered for the following four future use options:

                �       Native American uses
                �       Limited recreation, recreation-related commercial use, and wildlife use
                �       B Reactor as a museum and visitor center
                �       Wildlife and recreational use

        In addition, that group recommended cleanup of sources and contaminated groundwater flow
        into the Columbia River as an "immediate priority".  This recommendation was a key
        consideration in the selection of high priority liquid radioactive disposal sites for
interim
        remedial actions that are addressed under this ROD.  The recommendations also expressed
a
        desire for ultimately achieving "unrestricted use" for the air, surface, subsurface, and
        groundwater, with the exception of the B Reactor as a museum option.  That option would
        place the reactor itself in a "restricted" status.

        Furthermore, the Final River Conservation Study and the Environmental Impact Statement
for
        the Hanford Reach of the Columbia River (National Park Service 1994) proposed that the
        Hanford Reach of the Columbia River and approximately 102,000 acres of adjacent lands be
        designated as a National Wild and Scenic River and a National Wildlife Refuge,



respectively.

        The final land use for the 100 Area has not been established.  For the purposes of this
interim
        action, the remedial action objectives are for "unrestricted use".  Remedial action
objectives
        and cleanup goals will be re-evaluated if future land use and groundwater use
determinations
        are inconsistent with the goals presented in thin ROD.

        II.  SITE HISTORY AND ENFORCEMENT ACTIONS

        This section provides a brief overview of the site history, operable unit background and
the
        primary regulatory considerations for the 100 Area waste sites.

        The Hanford Site was established during World War II as part of the "Manhattan Project"
to
        produce plutonium for nuclear weapons.  Hanford Site operations began in 1943, and DOE
        facilities are located throughout the Hanford Site and the City of Richland.  Certain
portions of
        the Hanford Site are known to have cultural and historical significance and may be
eligible for
        listing in the National Register of Historic Places.

        In 1988, the Hanford Site was scored using EPA's Hazard Ranking System.  As a result of
the
        scoring, the Hanford Site was added to the NPL in July 1989 as four sites (the 100 Area,
the
        200 Area, the 300 Area, and the 1100 Area).  Each of these areas was further divided
into
        operable units (a grouping of individual waste units based primarily on geographic area
and
        common waste sources).  The 100 Area NPL site consists of the following operable units
for
        contaminated sources such as soils, structures, debris, and burial grounds; 100-BC-1,
100-BC-
        2, 100-KR-1,100-KR-2, 100-NR-1, 100-DR-1, 100-DR-2, 100-HR-1,100-HR-2, 100-FR-1,
        100-FR-2, 100-IF-1, 2, 3, and 4; for contaminated groundwater; 100-BC-5, 100-KR-4, 100-
        NR-2, 100-HR-3, and 100-FR-3.  The actions in this ROD addresses all of the known high
        priority liquid effluent disposal sites in the 100-BC-1,100-DR-1 and 100-HR-10U's.  This
        ROD will require actions at 37 of the 128 waste sites known to include engineered
structures
        (out of approximately 300 total known releases) in the 100 Area.

        In anticipation of the NPL listing, DOE, EPA, and Ecology entered into a Federal
Facility
        Agreement and Consent Order in May 1989 known as the TriParty Agreement.  This
        agreement established a procedural framework and schedule for developing, implementing,



        and monitoring remedial response actions at Hanford.  The agreement also addresses
Resource
        Conservation and Recovery Act (RCRA) compliance and permitting.

        Operable Unit Background

        100-BC-1 The 100-BC-1 Operable Unit is one of three operable units associated with the
100
        B/C Area at the Hanford Site.  The 100-BC-1 and 100-BC-2 operable units address
        contaminant sources while the 100-BC-5 Operable Unit addresses contamination present in
the
        underlying groundwater.  The 100-BC-1 Operable Unit encompasses approximately 1.8 km2
        (0.7 mi2) and is located immediately adjacent to the Columbia River shoreline.  In
general, it
        contains waste units associated with the original plant facilities constructed to
support
        B Reactor operation, as well as the cooling water retention basin systems for both B and
        C Reactors.  The B Reactor, constructed in 1943, operated from 1944 through 1968, when
it
        was retired from service.  The C Reactor, constructed in 1951, operated from 1952 until
1969,
        when it also was retired from service.  Currently, the only active facilities in the
100-BC-1

        Operable Unit are those that extract and treat water from the Columbia River and
transport
        that water to other 100 Area and 200 Area facilities.

        100-DR-1  The 100-DR-1 Operable Unit is one of three OU's associated with the 100 D/DR
        Area at the Hanford Site.  The 100-DR-1 and 100-DR-2 are source OU's.  The third OU,
100-
        HR-3 is the groundwater OU for D/DR and H Areas.  The 100 D/DR Area contains two
        reactors; the D reactor associated with the 100-DR-10U, and the DR Reactor associated
with
        the 100-DR-20U.  The D Reactor operated from 1944 to 1967 when it was retired.  The DR
        reactor operated from 1950 to 1964 when it was retired.  The 100-DR-1 OU encompasses
        approximately 1.5 km2 (0.59 mi2) and is immediately adjacent to the Columbia River.
        Currently, sanitary and fire protection water is provided to the 100-H and 100-F Areas
from
        the 100 D Area.

        100-HR-1  The 100-HR-1 Source Operable Unit is one of two source operable units
        associated with the 100-H Area at the Hanford Site.  The 100-HR-1 and 100-HR-2 Source
        Operable Units address contaminant sources while the 100-HR-3 Groundwater Operable Unit
        addresses contamination present in the underlying groundwater.  The 100-HR-1 Source
        Operable Unit encompasses approximately 0.41 km2 (0.16 mi2) and is located immediately
        adjacent to the Columbia River shoreline.  The operable unit contains waste units
associated
        with the original plant facilities constructed to support the H Reactor.  The area also
contains



        evaporation basins which received liquid process wastes and non-routine deposits of
chemical
        wastes from the 300 Area, where fuel elements for the H Reactor were produced.  These
solar
        evaporation basins received wastes from 1973 through 1985 and are regulated under RCRA
as
        treatment, storage, and disposal facilities.  The H Reactor complex was constructed
after World
        War II to produce Plutonium for use in military weapons.  The H Reactor operated from
1949
        to 1965, when it was retired.  Currently there are no active facilities, operations, or
liquid
        discharges within the 100-HR-1 Source Operable Unit.

        Tables 2, 3, and 4 present summary information regarding the 27 high priority liquid
        radioactive effluent disposal sites evaluated in the OU-specific FFS reports.  An
additional 10
        high priority liquid radioactive effluent disposal sites presented in Table 5 also are
included in
        this ROD for remedial action.  Analyses by EPA and Ecology, and documented in the
        Administrative Record, concluded that the 10 additional sites warrant remedial action
based on
        the Plug-In or analogous site type approach (i.e. similar historical discharges and
limited
        sampling is indicative of comparable, elevated risk levels such that remedial action is
        warranted).  Table 5 also indicates an analogous site for each of the 10 additional
sites from
        the list of 27 sites from the OU-specific FFS Reports.  Additional discussions of these
waste
        sites and their inclusion in this ROD and the Plug-In approach are presented in Sections
IV
        and V.

        III.  HIGHLIGHTS OF COMMUNITY PARTICIPATION

        DOE, Ecology, and EPA developed a Community Relations Plan (CRP) in April, 1990 as part
        of the overall Hanford Site restoration.  The CRP was designed to promote public
awareness
        of the investigations and public involvement in the decision-making process.  The CRP
        summarizes known concerns based on community interviews.  Since that time several public
        meetings have been held and numerous fact sheets have been distributed in an effort to
keep
        the public informed about Hanford cleanup issues.  The CRP was updated in 1993 to
enhance
        public involvement and is scheduled to be updated again this year.

        The 100 Area Focused Feasibility Study Document and Proposed Plans for 100-BC-1, 100-
        DR-1 and 100-HR-1 were made available to the public in both the Administrative Record
and
        the Information Repositories maintained at the locations listed below on June 26, 1995.



        A fact sheet, which explained the proposed action, was mailed to approximately 2,000
people.
        In addition, an article appeared in the bi-monthly newsletter, the Hanford Update,
detailing the
        start of public comment.  The Hanford Update is mailed to over 5,000 people.  The
Proposed
        Plans were mailed to all of the members of the Hanford Advisory Board.

                ADMINISTRATIVE RECORD (Contains all project documents)

                        U.S. Department of Energy
                        Richland Operations Office
                        Administrative Record Center
                        740 Stevens Center
                        Richland, Washington 99352

                        EPA Region 10
                        Superfund Record Center
                        1200 Sixth Avenue
                        Park Place Building, 7th Floor
                        Seattle, Washington 98101

                        Washington State Department of Ecology
                        Administrative Record
                        300 Desmond Drive
                        Lacey, Washington 98503-1138

                INFORMATION REPOSITORIES (Contain limited documentation)

                        University of Washington
                        Suzzallo Library
                        Government Publications Room
                        Mail Stop FM-25
                        Seattle, Washington 98195

                        Gonzaga University
                        Foley Center
                        E. 502 Boone
                        Spokane, Washington 99258

                        Portland State University
                        Branford Price Millar Library
                        Science and Engineering Floor
                        SW Harrison and Park
                        P.O. Box 1151
                        Portland, Oregon 97207

                        DOE Richland Public Reading Room



                        Washington State University, Tri-Cities
                        100 Sprout Road, Room 130
                        Richland, Washington 99352

        The notice of the availability of these documents was published in the Seattle PI/Times,
the
        Spokesman Review-Chronicle, the Tri-City Herald, and the Oregonian on June 25, 1995 and
        again on June 26, 1995.  Additional advertisements ran in the Tri-City Herald on June
23,
        1995 and June 24, 1995.  The public comment period was held from June 26, 1995, through
        August 9, 1995.  A public meeting was held on July 25, 1995 at the Richland Public
Library.
        At the meeting, representatives from DOE, EPA and Ecology answered questions about the
        project.  A response to the comments received during the public comment period,
including
        those raised during the public meeting, is included in the Responsiveness Summary, which
is
        attached as Appendix B to this ROD.  This decision document presents the selected
interim
        remedial action at high priority liquid radioactive effluent disposal sites in the 100-
BC-1, 100-
        DR-1 and 100-HR-1 OU's at the Hanford Site in Richland, Washington.  The selected
interim
        remedy is chosen in accordance with CERCLA, as amended by SARA, and to the extent
        practicable, the NCP.  The decision for these sites is based on the Administrative
Record.

        IV. SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

        This section describes the objectives of the selected interim remedial action and how it
fits
        within the overall site remediation strategy, and discusses the application of the Plug-
In
        (analogous site type) Approach, and the Observational Approach consistent with the
Hanford
        Past Practices Strategy.

        Objectives These interim actions are intended to significantly reduce risks associated
with
        liquid radioactive effluent disposal practices.  Therefore, these interim actions are
limited in
        scope and will be followed by additional actions (interim and/or final) for other
contaminated
        source waste sites and groundwater in order to provide long-term protection of human
health
        and the environment.  This interim action will be consistent with any future planned
actions.
        The interim cleanup actions described in this ROD address all known current and
potential
        risks to human health and the environment from the high priority liquid radioactive



effluent
        disposal sites in the 100-BC-1, 100-DR-1 and 100-HR-1 OU's.  Sites classified as
        high-priority pose risk(s) through one or more pathways sufficient to recommend an
        accelerated response via an interim remedial measure (IRM).  This ROD addresses
        contaminated soils, structures, and debris found at these sites, but does not address
        groundwater that has been contaminated by releases from these sites.  Other source units
and
        groundwater contamination in the 100 Area will be addressed in future proposed plans and
        records of decision.  Any remaining risks will be addressed in a final ROD for the 100
Area
        NPL site.

        The interim remedial action selected by this document has the following specific
remedial
        action objectives:

        o  Protect human and ecological receptors from surface exposure to contaminants in
soils,
        structures, and debris by exposure, inhalation, or ingestion of radionuclides,
inorganics or
        organics.

        o  Control the sources of groundwater contamination to minimize the impacts to
groundwater
        resources, protect the Columbia River from further adverse impacts, and reduce the
degree of
        groundwater cleanup that may be required under future actions.

        o  Provide the highest degree of protection of human health and the environment through
        removal and disposal of the mass of contamination to the maximum extent practicable,
such
        that institutional controls and/or long-term monitoring are not required.

        These objectives will be achieved through implementation of the remove, treat as
appropriate
        or required, and dispose alternative.

        Plug-In Approach This ROD also provides a regulatory framework for a "Plug-In" or
        "Analogous Site" approach for input to remediation decisions in place of a rigorous site

        characterization effort that is often conducted during a remedial investigation.  The
analogous
        site approach relies on historical data, operational knowledge (particularly discharge
and
        disposal practices), and characterization data from similar sites to determine if there
is
        sufficient "analogous information" to proceed with a decision to initiate remediation of
other,
        less characterized site(s) through the Observational Approach.  The Observational



Approach in
        turn relies on combining characterization and remediation steps in order to maximize the
use
        of resources.  The Observational Approach is discussed in greater detail in this section
under
        the Hanford Past Practice Strategy.  Figure 6 presents the conceptual model for
analogous
        sites in the 100 Area, and Table 6 presents specific analogous sites in the
        100-BC-1, 100-DR-1 and 100-HR-1 Operable Units.

        Hanford Past Practice Strategy and the 100 Area The Hanford Past Practice Strategy
        (HPPS) was developed to address a number of concerns at Hanford related to streamlining
        investigation activities and achieving rapid, more effective application of resources
towards
        cleanup actions.  These concerns included improving RCRA/CERCLA integration to provide
        greater uniformity in the application of statutory requirements at the Hanford Site;
        streamlining the CERCLA approach such that a limited budget could be more effectively
        applied to cleanup actions; and to coordinate past-practice investigations with RCRA
closure
        activities, since some operable units contain RCRA treatment, storage, and disposal
facilities.
        Figure 7 presents a decision flow chart for the HPPS process.  The strategy includes
three
        paths for interim decisions, and the final remedy-selection process, for operable units
that
        incorporates the three paths and integrates sites not addressed in those paths.  An
important
        element of this strategy is the application of the Observational Approach, in which
        characterization data are collected concurrently with cleanup.  As shown on Figure 7,
the three
        paths for interim decisions are as follows:

                �       Expedited response action path, where an existing or near-term
unacceptable
                        health or environmental risk from a site is determined or suspected, and
a rapid
                        response is necessary to mitigate the problem.

                �       Interim remedial measures path, where existing data are sufficient to
formulate
                        a conceptual model and perform a QRA.  If a determination is made that a
site
                        continues to be a candidate for an IRM, the process will proceed to
select an
                        IRM remedy, and may include a focused FS, if needed, to select a remedy.

                �       Limited field investigation path, where an LFI can provide sufficient
data to
                        formulate a conceptual model and to perform a QRA and implement an IRM.

        The interim actions in this ROD address sites classified as high-priority that pose a
potential
        adverse risk(s) through one or more exposure pathways, any of which are sufficient to
warrant



        a streamlined action via the IRM path.

        In order to enhance the efficiency of ongoing remedial activities at the 100 Area of the
        Hanford Site, and to expedite the ultimate goal of cleanup, more emphasis has been
placed on
        initiating and completing waste site cleanup through IRM's.  This strategy streamlines
the
        past-practice remedial action process and places emphasis on the following:

                �       Accelerating decision-making by maximizing the use of existing data
consistent
                        with data quality objectives.

                �       Undertaking expedited response actions (ERA's) and/or IRM's, as
appropriate,
                        to either remove threats to human health and welfare and the
environment, or to
                        reduce risk by reducing toxicity, mobility, or volume of contaminants.

        This ROD also provides a decision framework to evaluate leaving some contamination in
place
        at a limited number of deep sitas, specifically where contamination begins at depths
below 15
        feet.  The specific sites are discussed below.  The decision to leave wastes in place at
such
        sites will be a site specific determination made during remedial design and remedial
action
        activities.  Several factors will be considered in determining the extent of remediation
        including reduction of risk by decay of short-lived (half life of less than 30.2 years)
        radionuclides, protection of human health and the environment, remediation costs, sizing
of
        the Environmental Restoration Disposal Facility, worker safety, presence of ecological
and
        cultural resources, the use of institutional controls, and long term monitoring costs.
In the
        event that an evaluation is being considered that could allow for contaminated soil to
be left in
        place, additional public comment will be requested, and long-term groundwater monitoring
        will be required.  The application of the criteria for the balancing factors, the
process for
        determining the extent of remediation at deep sites, and the public involvement process
during
        such determinations shall be specified further in the Remedial Design Report.

        In addition, fate and transport modeling will be utilized that will include, but not be
limited to,
        such factors as contaminant specific and site specific hydrologic and geochemical
parameters.
        Initial modeling that has been performed to date has relied on the Summers Model, an EPA
        approved, one-dimensional solute transport model.  Additional information on the model



and
        the preliminary input parameters is contained in Appendix A.  It is expected that input
        parameters may vary from those presented in Appendix A based on site specific
conditions, as
        well as the development of additional information during remedial design and remedial
action
        activities.

        Based on existing knowledge, it is possible that six of the thirty seven sites may be
candidates
        for leaving residual wastes in place through the application of the decision framework
due to
        the presence of a potentially large volume of relatively low level of radioactive wastes
that
        have been encountered initially at depths below 15 feet.  Those six sites are the 116-B-
1
        Process Effluent Trench, 116-B-11 Retention Basin, 116-C-1 Process Effluent Trench, 116-
        DR-9 Retention Basin, 116-D-2B Crib and the 116-H-7 Retention Basin.  In the event such
        an evaluation is given consideration for those six sites, or other sites that exhibit
similar

        characteristics, during remedial design or remedial action activities, additional public
comment
        will be requested and an Explanation of Significant Differences provided.

        For sites where contamination above the 15 mrem/year residential dose is present both
above
        and below a depth of 15 feet, remediation will continue to the bottom of the engineered
        structure, at a minimum.  In the event that a determination is made for sites that fall
into either
        of the above categories, that contamination levels are present below the fifteen foot
level and
        in the vadose zone beneath a site at levels that exceed 15 mrem/year dose, but are below
levels
        that are projected through modeling activities to be protective of groundwater and the
        Columbia River, the following actions will be required; a request for additional public
        comment and an Explanation of Significant Differences will be provided; groundwater
        monitoring until such time that short-lived radionuclides have been demonstrated to have
        undergone sufficient half life decay (minimum of five half lives since the cessation of
liquid
        effluent disposal practices) to levels that would pose no threat to groundwater or the
Columbia
        river under unrestricted future use; and institutional controls to prevent intrusion
until such
        time that long-term monitoring has demonstrated that any residual risk is below levels
that
        would allow for any, unrestricted use.



        V.  SITE CHARACTERISTICS

        This section presents an overview of the physical characteristics of the 100 Area,
available
        historical data that was evaluated, summaries of the 100 Aggregate Area Studies, and the
        results of the 100-BC-1, 100-DR-1 and 100-HR-1 Operable Unit-specific waste site
        evaluations.

        Site Geology and Hydrology The Hanford Site is located in the Pasco Basin, a topographic
        and structural basin situated in the northern portion of the Columbia Plateau.  The
plateau is
        divided into three general structural subprovinces: the Blue Mountains; the Palouse;
and, the
        Yakima Fold Belt.  The Hanford Site is located near the junction of the Yakima Fold Belt
and
        the Palouse subprovinces.  A northeast to southwest geological cross section of the 100
Area is
        presented in Figure 8.  Generalized geologic structural maps of the 100-BC-1 Area, and
the
        100-DR-1 and 100-HR-1 Areas are presented in Figures 9 and 10, respectively.

        Geology.  The 100 Area is located in the northern portion of the Hanford Site, adjacent
to the
        Columbia River.  The geologic structure beneath the 100 Area is similar to much of the
rest of
        the Hanford Site, which consists of three distinct levels of soil formations.  The
deepest level
        is a thick series of basalt flows that have been warped and folded, resulting in
protrusions that
        crop out as rock ridges in some locations.  The top of the basalt in the 100 Area ranges
in
        elevation from 46 m (150 ft) near the 100-H Area to 64 m (210 ft) below sea level near
the
        100-B/C Area.  Layers of silt, gravel, and sand known as the Ringold formation form the
        middle level.  The Ringold Formation shows a marked west-to-east variation in the 100
Area.
        The main channel of the ancestral Columbia River flowed along Umtanum Ridge and through
        the 100-B/C and 100-K areas, before turning south to flow along Gable Mountain and/or
        through the Gable Mountain-Gable Butte gap, leaving relatively thin deposits of sand and
        gravel in the 100-B/C and 100K Areas.  The uppermost level is known as the Hanford
        formation and consists of gravel and sands deposited by catastrophic floods during
glacial
        retreat.  In the 100 Area, the Hanford formation consists primarily of Pasco Gravels
facies,
        with local occurrences of the sand-dominated or slackwater facies.  The predominant soil
types
        in this area are Burbank loamy sand (34%), Ephrata sandy loam (23%), Ephrata stony loam
        (23 %), and Quincy sand (17 %).  Other soil types include Pasco silt loam, Kiona silt
loam, and
        river wash.



        Groundwater Groundwater in the 100-B/C Area flows in a northerly direction towards the
        Columbia River.  The depth to groundwater at high river stage ranges from 22.89 m (75.1
ft)
        in well 199-B4-4, located near the B Reactor, to 15.06 m (49.41 ft) in well 199-B3-47,
located
        due north of the 116-B-14 sludge disposal trench.  The estimated hydraulic
conductivities in
        the uppermost aquifer range from 2 x 10-2 cm/s (50 ft/day) to 5 x 10-3 cm/s (15 ft/day).
        Groundwater in the 100-D/DR Area flows in a north/northwest direction towards the
        Columbia River.  The depth to groundwater ranges from 22.67 m (74.4 ft) south of D
Reactor
        in well 199-D2-5 to 17.0m (55.8 ft) near the Columbia River in well 199-D8-53.
        Groundwater in the 100-H Area generally flows in a northeasterly direction towards the

        Columbia River.  The groundwater table elevation (above mean sea level) at normal to low
        river stage ranges from 377 feet (ft) (114.9 m) in the southwest corner to approximately
374 ft
        (113.9 m) near the fiver.  The groundwater gradient is approximately 0.0006.  Typical
        hydraulic conductivities in the uppermost aquifer (Ringold Formation) range from 6.9 x
10-4
        cm/s (2 ft/d) to 2.3 x 10-3 cm/s (6 ft/day).

        Columbia River The Columbia River is the second largest river in North America and the
        dominant surface-water body on the Hanford Site.  The existence of the Hanford Site has
        precluded development of this section of river for irrigation and power.  The Hanford
Reach is
        now being considered for designation as a National Wild and Scenic River as a result of
        congressional action in 1988.  The uses of the Columbia River include the production of
        hydroelectric power, extensive irrigation in the Mid-Columbia Basin, and as a
transportation
        corridor for barges.  Several communities located on the Columbia River rely on the
river as
        their source of drinking water.  Water from the Columbia River along the Hanford Reach
is
        also used as a source of drinking water by several onsite facilities and for industrial
uses.  In
        addition, the Columbia River is used extensively for recreation, including fishing,
hunting,
        boating, sailboarding, waterskiing, diving, and swimming.

        Historical Data  An integral part of the 100 Area investigations was the acquisition,
        evaluation, and utilization of records pertaining to the construction, operation, and
        decontamination/decommissioning of the reactors and related facilities.  This
information is
        categorized as historical information and includes operations records and reports,
engineering
        drawings, photographs, interviews with former or retired operations personnel, and data
from
        sampling and analysis of facilities and the local environment.



        A primary reference for radiological characterization of the 100 Area Operable Unit
sources is
        a sampling study of the 100 Area performed during 1975-76 by Dorian and Richards.  In
the
        100 Area Source Operable Unit areas, Dorian and Richards collected samples from
retention
        basins, effluent pipelines and surrounding soil, liquid waste disposal trenches,
retention basin
        sludge disposal trenches, miscellaneous trenches, cribs, french drains, and dummy
        decontamination drains.  Samples of soil were collected from the surface and subsurface
to a
        maximum of 11.6m (38ft) below grade in the 100-B/C area, and 7.6 m (25ft) below grade in
        the 100-D/DR and 100-H Areas.  Samples were also collected from retention basin sludge
and
        concrete and from effluent line scale and sludge.  The samples were analyzed for
        radionuclides.  Inventories of radionuclides for the facilities and sites were
calculated.  Results
        from Dorian and Richards were a major resource used in the development of the 100-Area
        conceptual models and LFI data needs.  It should be noted, however, that only
concentrations
        and inventories of selected radionuclides were reported in the 1975-76 study.  In
particular,
        Ni-63, which is generally present at activities on the same order of magnitude as Co-60,
was
        reported for only some samples; Tc-99 was not evaluated; and daughter product
radionuclides
        of Sr-90 and Cs-137, which have approximately the same activities as the parent
nuclides,
        were not included in summaries of total activity.

        100 Area Aggregate Studies The 100 Area aggregate studies and Hanford Site studies
        provide integrated analyses of selected issues on a scale larger than the operable unit,
such as
        the Hanford Site background study.  The 100-HR-3 Work Plan (DOE-RL 1992) addresses
        activities common to the 100 Area such as a river impact study, a shoreline study, an
        ecological study, and a cultural resource study.  These studies provide data that was
used in
        the OU-specific LFI reports.  Results of the Hanford Site background study, the 100 Area
        ecological study, and cultural resource study that are applicable to the 100 Area OU's
are
        summarized below.

        Background Study The evaluation of levels of naturally occurring constituents in Hanford
        area soils and groundwater was undertaken in order to better understand baseline
conditions
        against which to evaluate potential cleanup levels and actions.  A report on inorganic
        constituents in soils was released in May, 1994 by DOE.  A summary of those results is
        presented in Table 7.  Preliminary results of the evaluation of radionuclides in soils
was



        released in July 1995 by DOE.  A summary of those results is presented in Table 8.  For
the
        purposes of the interim actions discussed in this ROD, background considerations for
        radionuclides is being considered in terms of mrem/year dose, and then by specific
analyte(s)
        as appropriate.  For the 100 Area, the average background dose associated with
radionuclides
        in soils is approximately 60 mrem/year, and the 95 % upper confidence limit (UCL) dose
is
        approximately 78 mrem/year.

        Ecological Analysis Ecological surveys and sampling have been conducted in the 100 Areas
        and in and along the Columbia River adjacent to the 100 Areas (Sackschewsky and Landeen
        1992; Weiss and Mitchell 1992).  Sampling included plants with either a past history of
        documented contaminant uptake or an important position in the food web, such as river
algae,
        reed canary grass, tree leaves, and asparagus.  In addition, samples were collected of
caddisfly
        larvae (next step m the food chain from algae), burrow soil excavated by mammals and
ants at
        waste sites, and pellets cast by raptors and coyote scat to determine possible
contamination of
        the upper end of the food chain.  Bird, mammal, and plant surveys were conducted and
        reported in Sackschewsky and Landeen.  Current contamination data have been compiled
from
        other sources, along with ecological pathways and lists of all wildlife and plants
identified at
        the site, including threatened and endangered species.  This information has been
published in
        Weiss and Mitchell.  Summaries of identified threatened, endangered and candidate
species
        under the Endangered Species Act from those studies are presented in Tables 9 and 10.

        Cultural Resources Review In compliance with Section 106 of the National Historic
        Preservation Act the Hanford Cultural Resources Laboratory conducted an archaeological
        survey during fiscal year 1991 of the 100 Area reactor compounds on the Hanford Site.
This
        survey was conducted as part of a comprehensive cultural resources review of the 100
Area
        operable units in support of CERCLA characterization activities.  The work included a
        literature and records review and pedestrian survey of the project area, following
procedures

        presented in the Hanford Cultural Resources Management Plan.  A summary of those survey
        efforts is discussed below.

        The surveys located three historic and five prehistoric sites within the 100-D/DR and
100-H
        Areas which could be potentially impacted by RM activities.  Two historic sites



(designated
        as 3-176 and 3-178) have the potential of being impacted by construction and support
activities
        in the 100-H Area.  One historical site (3-180) and one prehistoric site (45BN176) have
the
        potential of being impacted in the 100-D/DR Areas.  Four additional prehistoric sites
        (45BN147, 45BN148, 45BN439, and 45BN459) are near the river in the 100-D/DR Areas in
        potential zones for IRM activities.  Three of these sites are village sites with pit
houses.  In the
        100-B/C Area, two archeological sites (H3-17, and 45BN446) and a single isolated
artifact
        (45BN430) were located.  Site H3-17 and 45BN446 are in areas that may potentially be
        affected by IRM activities.  All of the potential impact sites within the 100 Area OU
waste
        sites associate with the IRM activities under this ROD need to be evaluated for
eligibility for
        National Historical Registry Places.  Any sites found eligible for listing should be
avoided
        during remedial actions or plans for data recovery/mitigation will be required.

        Nature and Extent of Contamination and Investigative Approach The results of the 100
        Area investigations are described in the following paragraphs.

        Limited Field Investigations (LFI's) were undertaken for the 100 Area OU's in a manner
        consistent with the HPPS for waste sites that were considered to be candidates for
IRM's.  The
        LFI included data compilation, non-intrusive investigations, intrusive investigations,
100 Area
        aggregate studies, and data evaluation.  The purpose of the LFI reports were to identify
those
        sites that are recommended to be candidates for IRM's, provide a preliminary summary of
site
        characterization studies, refine the conceptual model as needed, identify contaminant-
and
        location-specific applicable or relevant and appropriate requirements (ARAR's), and
provide a
        qualitative assessment of the risks associated with the sites.  The assessments included
        consideration of whether contaminant concentrations pose an unacceptable risk that
warrants
        action through IRM's.  An IRM as defined by the HPPS is in broad terms and is not
restricted
        to limited and/or near-term actions.  A decision to conduct an IRM relies on many
factors
        including potential adverse risks, ARAR's, future land use, point of compliance, time of
        compliance, a bias-for-action as discussed in the HPPS, and potential threats to human
health
        and the environment.  IRM's are intended to achieve remedies that are expected to be
        consistent with final actions and a final Record of Decision.



        Summaries of the physical description and contaminated media of the waste sites
addressed in
        this ROD for 100-BC-1, 100-DR-1 and 100-HR-1 are presented in Table 11.  Tables 12, 13,
        and 14 present summaries of the maximum concentrations of radionuclides and other
        contaminants at the 100-BC-1 100-DR-1 and 100-HR-1 liquid waste radioactive effluent
        disposal sites.  An overview of the results of the LFI's for the 100-BC-1, 100-DR-1 and
        100-HR-1 OU's is discussed below.

        NOTE:  The volume estimates of the nature and extent of contamination presented in
Tables
        12, 13 and 14 are based on conservative assumptions.  Contamination was assumed to be
        homogeneous throughout the engineered structure, and in the vadose zone beneath the
waste
        site.  Contaminant levels were assumed to be at the 95 % UCL level.  Based on experience
at
        remediation during the 100-BC-1 ERA, actual contaminated volumes are expected to vary
from
        preliminary estimates.

        100-BC-1 Analyses of LFI samples from high-priority sites did not detect any pesticides
or
        polychlorinated bi-phenyls (PCB's) (Aroclor 1260) and only low levels of volatile
organic
        compounds (VOC's) were found.  The presence of VOC's (methylene chloride, acetone,
        toluene) are most likely the result of contamination present in the analytical
laboratories.  The
        detected semi-volatile compounds include typical constituents in creosote and other wood
        preservatives such as chrysene and pentachlorophenol.  These semi-volatile compounds
were
        detected in concentrations below the EPA Contract Lab Program, contract-required
        quantitation limits.  Timbers used to construct the cribs and the wood baffles in the
retention
        basins may be sources for these compounds.  Contamination by metals (chromium, mercury)
        was found at 116-B-1, 116-B-3, 116-B-5, and at the highest concentrations in the 116-C-5

        sludge.  Radionuclide contamination was also greatest in the 116-C-5 sludge, and present
in all
        other sampled high-priority waste sites.

        100-DR-1  Analyses of samples from high-priority sites detected pesticides, PCB's,
        semivolatile organic compounds and VOC's.  The presence of VOC's (methylene chloride,
        acetone, toluene) are most likely the result of contamination present in the analytical
        laboratories.  The detected semi-volatile compounds included typical constituents in
creosote
        and other wood preservatives such as chrysene and pentachlorophenol.  Metals
contamination
        was found at 116-D-1A, 116-D-1B, 116-D-7, 116-DR-9, 116-DR-1, 166-DR-2, 116-D-3, 130-
        D-1 and the sodium dichrormate tanks site.  The highest concentrations of metals were
found in



        soil samples at the 116-D-1A site.  Radionuclide contamination was highest at the 116-
DR-9
        site, and was present in all of the high priority sites that were sampled.

        100-HR-1  Analysis of LFI samples from the high-priority sites did not detect any
pesticide or
        PCB compounds and only three VOC's were found.  The presence of VOC's (methylene
        chloride, acetone, toluene) are most likely the result of contamination from analytical
        procedures used in the off-site analytical laboratories.  The detected semi-volatile
compounds
        included typical constituents in coal tars and creosote such as chrysene and
pentachlorophenol.
        The source of this contamination is likely creosote treated timbers and pipes.  Timbers
were
        used to construct the cribs and the wood baffles in the retention basins.  Contamination
by
        metals was found at the 116-H-7 retention basin and the 116-H-1 trench.  Radionuclide
        contamination was detected at these sites, and at the 116-H-3 drain where a very small
        concentration of 152Eu was detected.  Radionuclide contamination was detected at all
five sites
        investigated during the LFI.  The 116-H-7 retention basin and the 116-H-1 trench had the
        highest detected concentrations of man-made radionuclides.

        For the 100 Area LFI reports, the historical data (Dorian and Richards 1978) were found
to be
        generally reliable in predicting the probability of radionuclide contamination but
unreliable in
        predicting the levels of contamination.  The historical analytical results were
consistently
        found to indicate levels of radionuclide contamination one to three orders of magnitude
higher
        than the LFI data.  The cause of this disparity is unclear but may be due to differences
in
        analytical instrumentation accuracy or sampling locations.

        VI.  SUMMARY OF SITE RISKS

        This section presents an overview of the risk assessment methodology and the qualitative
risk
        evaluations undertaken as part of the assessment of waste sites at the 100-BC-1, 100-DR-
1 and
        100-HR-1 OU's, the results and significant contaminants that are of primary concern for
        remediation, and the assumptions and uncertainties associated with the risk evaluations.

        The qualitative risk assessment consisted of contaminant identification, exposure
assessment,
        toxicity assessment, and human health as well as ecological risk characterization.  The
        contaminants of concern were identified based on historical sampling data and
radionuclide
        inventories as well as from the results of the limited field investigation studies.  The



exposure
        assessment identified potential exposure pathways for future residential or recreational
users.
        The toxicity assessment evaluated the potential health effects to human or ecological
receptors
        as a result of exposure to contaminants.  Exposure scenarios were developed to evaluate
        potential future land use scenarios (residential and recreational) in which the onset of
        exposures are delayed until the year 2018, based on the TPA target date for completion
of
        remediation in the 100 Area.  The primary objective of the results of the QRA's was to
make a
        "yes or no" determination with respect to whether a site should be considered as a
candidate
        for an interim remedial measure (IRM).

        Qualitative Risk Assessment (QRA) Methodology The QRA methodology consisted of an
        evaluation of risk for a defined set of human and environmental exposure pathways and
        scenarios.  It is not intended to be a replacement or substitute for a baseline risk
assessment.
        For the 100 Area waste sites addressed in this ROD, the QRA considered two human health
        exposure scenarios (residential use and recreational use) with four exposure pathways
(soil
        ingestion, fugitive dust inhalation, inhalation of volatile organic compounds from soil,
and
        external radiation exposure), and a limited ecological assessment.  The ecological
assessment
        concentrated on potential adverse effects to the Great Basin pocket mouse.  The pocket
mouse
        has a home range that approximates the size of many of the waste sites.  Furthermore,
the
        pocket mouse is a key part of the terrestrial food chain at Hanford for the loggerhead
shrike, a
        candidate endangered species.

        Adverse effects resulting from exposure to chemical contaminants are identified as
either
        carcinogenic (i.e. causing development of cancer in one or more tissues or organ
systems) or
        non-carcinogenic (i.e., direct effects on organ systems, reproductive and developmental
        effects).  Figure 11 presents a conceptual model of the containment exposure pathways.
        High priority sites that are addressed in this ROD pose risk(s) through one or more
pathways
        sufficient to recommend a streamlined action via an IRM.

        Identification of Contaminants of Concern Contaminants of concern were identified
through
        an evaluation of both historical data and LFI data.  Contaminants that were present in
the top
        4.6 meters (15 ft) of soil were included in the evaluation.  The higher concentration
from
        either the historical data set or the LFI were selected for evaluation in the QRA.  A



        preliminary risk based screening for contaminants was performed using the residential
scenario
        at a lifetime incremental cancer risk (ICR) of 1 x 10-7, and a hazard quotient of 0.1.

        Toxicity Assessment All radionuclides are classified by EPA as Group A human carcinogens
        due to their property of emitting ionizing radiation.  For radium, this classification
is based on
        direct human epidemiological evidence.  For the remaining radionuclides, this
classification is
        based on the knowledge that these elements are deposited in the body, delivering
calculable
        doses of ionizing radiation to the tissues.  Despite differences in radiation type,
energy or half-
        life, the health effects of ionizing radiation are identical, but may occur in different
target
        organs and at different activity levels.  Cancer induction is the primary human health
effect of
        concern resulting from exposure to radioactive environmental contamination, since the
        concentrations of radionuclides associated with significant carcinogenic effects are
typically
        orders of magnitude lower than those associated with systemic toxicity.  The cancers
produced
        by radiation cover the full range of carcinomas and sarcomas, many of which have been
shown
        to be induced by radiation.  EPA's Health Assessment Summary Tables (HEAST; EPA 1992)
        and Eisenbud (1987) are used as the source of radionuclide information including half-
lives,
        lung class, gastro-intestinal (GI) absorption, and slope factors.

        Quantification of Carcinogenic Risk For carcinogens, risks are estimated as the
likelihood
        of an individual developing cancer over a lifetime as a result of exposure to a
potential
        carcinogen (i.e., incremental or excess ICR).  The equation for risk estimation is:

                        ICR = (Chronic Daily Intake) (Slope Factor)

        This linear equation is only valid at low-risk levels (i.e., below estimated risks of 1
x 10-2),
        and is an upperbound estimate of the upper 95th percent confidence limit of the slope of
the
        dose-response curve.  Thus, one can be reasonably confident that the actual risk is
likely to be
        less than that predicted.  Contaminant-specific ICR's are assumed to be additive so that
ICR's
        can be summed for pathways and contaminants to provide pathway, contaminant, or subunit
        ICR's.

        Quantification of Non-Carcinogenic Risk Potential human health hazards associated with
        exposure to noncarcinogenic substances, or carcinogenic substances with systemic
toxicities



        other than cancer, are evaluated separately from carcinogenic risks.  The daily intake
over a
        specified time period (e.g., lifetime or some shorter time period) is compared to an RfD
for a
        similar time period (e.g., chronic RfD or subchronic RfD) to determine a ratio called
the
        hazard quotient (HQ).  Estimates of intakes for both the residential and recreational
scenarios
        are based on chronic exposures.  The nature of the contaminant sources and the low
        probability for sudden releases of contaminants from the subunits preclude short-term
        fluctuations in contaminant concentrations that might produce acute or subchronic
effects.

        The formula for estimation of the HQ is: HQ = Daily Intake/RfD

        If the HQ exceeds unity, the possibility exists for systemic toxic effects.  The HQ is
not a
        mathematical prediction of the severity or incidence of the effects, but rather is an
indication
        that effects may occur, especially in sensitive subpopulations.  If the HQ is less than
unity,
        then the likelihood of adverse, noncarcinogenic effects is small.  The HQ for all
contaminants
        for a specific pathway or a scenario can be summed to provide a hazard index (HI) for
that
        pathway or scenario.  RfD's are route specific.  Currently, all of the RfD's in IRIS are
based
        on ingestion and inhalation; none have been based on dermal contact.  Until more
appropriate
        dose-response factors are available, the oral RfD's should be used to evaluate dermal
        exposures.  The uncertainty regarding these assumptions is discussed below in the
uncertainty
        section.

        Human Health Qualitative Risk Assessment The Human Health QRA provided estimates of
        risk that might occur under residential or recreational use scenarios based on the best
available
        knowledge of current contaminant conditions.  It does not represent actual risks since
neither
        residential or recreational use of high-priority sites currently occurs.  Furthermore,
potential
        adverse effects of exposure to radionuclides factored in decay until the year 2018.
Risk
        characterization for the individual waste sites differs depending on the type and amount
of data
        available for the specific waste site.  Risk characterization was conducted in
accordance with
        the Hanford Site Risk Assessment Methodology.  The risk characterization for each site
was



        performed by calculating contaminant-speciflc ICR's and HQ's and then summing
        contaminant-specific risks to obtain a risk estimate for the waste site.  For sites
where
        sampling data was not available to calculate ICR's and HQ's, the risk characterization
        consisted of a qualitative discussion of the site, the potential threat posed by the
site, and the
        confidence in the information available to assess the threat.  Risk estimates from
analogous
        sites were used, where appropriate, to qualitatively determine possible contaminants and
        potential risk levels.

        Under the residential scenario the QRA identified that the major human health risk (ICR
> 1
        x 10-2) was primarily associated with external exposure from the radionuclides Co-60,
Cs-137,
        Eu-152, Eu-154 and Sr-90.  Under the recreational scenario, the QRA identified that the
major
        human health risk (ICR > 1 x 10-2) was primarily associated with external exposure from
the
        radionuclides Co-60, Cs-137, Eu-152, Eu-154 and Sr-90.  Under the recreational scenario
at
        approximately one half of the sites, for the radionuclides Co-60, Cs-137, Eu-152, Eu-
154, and
        Sr-90 the ICR was greater than 1 x 10-2, the remaining sites the risk ranged from 2 x
10-3 to 3
        x 10-6.  At the 116-C-5 hexavalent chromium (Cr 6+) was associated with a an ICR of 2 x
        10-4 for residential and 3 x 10-6 for recreational.  At a limited number of sites, an HI
of 2.0
        was identified for chromium (Cr 6 +) and Arsenic.  OU-specific summaries are presented
        below.

        100-BC-1 Based on the qualitative risk assessment, the contaminants in soils,
structures, and
        debris providing the highest contribution to potential increased cancer risks (ICR > 1 x
10-2)
        included the radionuclides 60Co, 137Cs, 152Eu, and 154Eu, via external exposure.
Chromium in
        soil provided the highest contribution to noncancer hazard indices at 100-BC-1 Operable
Unit

        sites.  The risk estimates presented in Table 15 represent potential future risks if the
area were
        to be used for recreational or residential purposes.  These risks are outside of EPA's
        acceptable risk range and show that remedial actions should be taken at these sites.
        100-DR-1 Based on the qualitative risk assessment, the contaminants in soil providing
the
        highest contribution to potential increased cancer risks (ICR > 1 x 10-2) include the
        radionuclides 60Co, 137Cs, 152Eu, and 154Eu Chromium in soil provides the highest
contribution
        to noncancer hazard indices at 100-DR-1 Operable Unit sites.  The risk estimates



presented in
        Table 16 represent potential future risks if the area were to be used for recreational
or
        residential purposes.  These risks are outside of EPA's acceptable risk range and show
that
        remedial actions should be taken at these sites.

        100-HR-1 Based on the qualitative risk assessment, the contaminants in soil providing
the
        highest contribution to potential increased cancer risks (ICR > 1 x 10-2) includes the
        radionuclides 60Co, 137Cs, 152Eu, and 154Eu.  Arsenic in soil provide the highest
contribution to
        noncancer hazard indices at 100-HR-1 Operable Unit sites.  The risk estimates presented
in
        Table 17 represent potential future risks if the area were to be used for recreational
or
        residential purposes.  These risks are outside of EPA's acceptable risk range and show
that
        remedial actions should be taken at these sites.

        Summary of Key Uncertainties in the Human Health Risk Assessment In general, the
        QRA is based on a limited data set.  Uncertainties are associated with both the
contaminants
        identified for each waste site and the concentrations of the contaminants.  Collected
samples
        may not be representative of conditions throughout the waste site and historical data
may not
        accurately represent current conditions.  Because the samples may not be completely
        representative of the site, risks may be underestimated or overestimated.

        External exposure slope factors are appropriate for a uniform comtaminant distribution,
infinite
        in depth and areal extent (i.e., an infinite slab source), with no clean soil cover.
For
        high-energy gamma emitters (e.g., Co-60 and Cs-137), the assumption of an infinite slab
        source can only be satisfied if these radionuclides extend to nearly 2 meters (6 ft)
below
        ground surface, and over a distance of a few hundred meters or more.  If the site being
        evaluated is smaller than this, or if the site has a clean soil cover, then use of
external
        exposure slope factors is likely to over-estimate potential risks.  The fact that the
external
        exposure pathway is the risk-driver at many waste sites is not surprising and in some
cases
        may be indicative of the uncertainty built into the evaluation of this pathway rather
than the
        actual associated risk.

        For non-carcinogenic chemicals, the reference doses (RfD) are used as benchmarks for
toxic
        endpoints of concern.  RfD's are derived from data obtained from studies in animals or
        humans using modification and uncertainty factors that account for uncertainty in the
        information used to derive the RfD.  Uncertainty factors are applied for extrapolation
of the



        no-observed-effects-level (NOEL) in a study population to the RfD used in the risk
        assessment.  A factor of 10 is usually applied to reflect the level of each of the
sources of

        uncertainty listed below:

                �       Use of lowest observed effect level (LOEL) or other parameters that are
less
                        conservative than NOEL;

                �       Use of data from short-term exposure studies to extrapolate to long-term
                        exposure;

                �       Use of data from animal studies to predict human effects; and

                �       Use of data from homogeneous animal populations or healthy human
                        populations to predict effects in the general population.

        A modifying factor (as published by EPA in IRIS or HEAST) may also be incorporated into
        the RfD to reflect qualitative professional judgements regarding scientific
uncertainties not-
        considered by the uncertainty factor, such as the completeness of the data base and the
number
        of animals in the study.

        Risk Assessment Sensitivity Analysis It is of note that the analyses presented in the
main text
        of the Process Document and the OU-Spccific Focused Feasibility Studies assumed a future
        base case of a recreational land use in the year 2018.  Additional analyses were
undertaken for
        a limited number of sites to compare and contrast the impacts of other land uses and
associated
        potential risks.  A future residential land use was evaluated in this manner within the
        framework of the feasibility study.

        That analysis indicated that groundwater usage under differing land use scenarios would
be the
        main component affecting differences in overall potential adverse risks.  Furthermore,
that
        under differing land usage, exposure to soil contaminants posed very little changes in
overall
        potential adverse risks.  Therefore, achieving a goal of unrestricted use of lands in
the 100
        Area, using a future residential scenario for soil exposure represents a minor,
incrementally
        more stringent remediation goal than the future base case recreational scenario.
        An analysis also was undertaken to examine the impacts of evaluating potential risks
under a
        full set of exposure pathways (i.e. a complete baseline analysis instead of the subset



analyzed
        under the QRA).  That analysis indicated that contaminant specific risks do not differ
between
        the full set and the subset of exposure pathways with the following exceptions.  Under
the
        residential scenario, contaminant specific risks calculated for the full set of exposure
pathways
        are 3-fold greater for Sr-90 and Aroclor-1260; 7-fold greater for benzo(a)pyrene; and 4-
fold
        greater for chrysene and pentachlorophenol.  Under the recreational scenario, these
        contaminant specific risks calculated for the full set of exposure pathways are more
than 2-fold
        greater.  The increased risks for Sr-90 is primarily attributable to the crop ingestion
pathway.
        The increased risks associated with organic contaminants is primarily attributable to
the crop
        ingestion and dermal contact with groundwater pathways.  The increases would be of
concern
        for sites where Sr-90, Aroclor-1260, benzo(a)pyrene or chrysene were the primary

        contaminants of concern for remediation.  For the remaining contaminants, the external
        exposure or groundwater ingestion pathways are the primary pathways of concern.  Those
two
        pathways are common to both the QRA pathway set and the full pathways set.

        Ecological Qualitative Risk Assessment The purpose of the qualitative ecological risk
        assessment is to estimate the ecological risks from existing contaminant concentrations
in the
        100 Area Operable Units to selected ecological receptors.  Strontium 90 and Technetium
99
        were found to pose potential elevated risk (EHQ > 1) to individual mice under the
ecological
        exposure scenario.  The results of the qualitative ecological risk assessments for the
OU's is
        discussed below.  Summary information on sites that exceed the EHQ is presented in
Tables
        15, 16, and 17.

        The 100-BC-1, 100-DR-1 and 100-HR-1 Operable Units contain terrestrial waste sites.  The
        approach to the risk assessment that was taken was to assess the dose to the Great Basin
pocket
        mouse which was chosen as the indicator ecological receptor for potential adverse risk
from
        each of the waste sites within the 100 Area Operable Units.  The mouse is used as the
indicator
        receptor because its home range is comparable to the size of most waste sites and will
receive
        most of its dose from a waste site.  This allows a risk comparison between waste sites.



        Contaminants found in the soil at waste sites within the 100 Area Operable Units include
        radioactive and non-radioactive elements.  For non-radioactive elements, ecological
effects
        were evaluated from uptake from the soil by plants, and by accumulation of these
elements
        through the foodweb.  Radioactive elements have ecological effects resulting from their
        presence in the environment (external dose), and from ingestion (e.g., dose from
contaminated
        food consumption), resulting in a total body burden.  Total daily doses to an organism
can be
        estimated as the sum of doses (weighted by energy of radiation) received from all
radioactive
        elements ingested, residing in the body, and available in the organism's environment.

        The radiological dose an organism receives is usually expressed as rad/day.  Exposure
can
        result from both external environmental radiation and internal radiation from body
burden.
        All exposure pathways are added in determining total organism dose.  Internal exposure
        includes both body burden (contaminants that are taken into the body from all pathways)
and
        dose from recent food consumption which is still in the gut.  The assessment and
measurement
        endpoint is the health and mortality of the Great Basin pocket mouse.  The dose to the
pocket
        mouse was used to screen the level of risk of an individual waste site.  For
radionuclides, the
        dose to the mouse was compared to 1 rad/day (DOE Order 5400.5) (IAEA 1992).  For
        non-radiological contaminants, the dose was compared to toxicity values.

        100-BC-1 Nearly all of the radiological risk (EHQ > 1.0) to the mouse at this Operable
Unit
        was attributable to strontium-90.  The inorganic contaminants that exceed an EHQ of 1.0
        include antimony, chromium, and mercury.

        100-DR-1 Nearly all of the radiological risk (EHQ > 1.0) to the mouse at this Operable
        Unit was attributable to strontium-90.  The inorganic contaminant chromium exceeded a
EHQ
        of 1.0.

        100-HR-1 Nearly all of the radiological risk (EHQ > 1.0) to the mouse at this Operable
Unit
        was attributable to strontium-90.  The inorganic contaminants that exceed an EHQ of 1.0
at
        the 116-H-7 Retention Basin include arsenic, lead, and zinc.

        Summary of Key Uncertainties in the Ecological Evaluation A significant source of
        uncertainty in the exposure scenario is that the waste site is uniformly contaminated
and in the



        case of the mouse, all food is assumed to be contaminated.  It was also assumed
contaminants
        were not passed through the gut, but completely retained (100% absorption efficiency).

        To complete the QRA for the 100 Area Operable Units it was necessary to use data from
        surrogate organisms in place of the pocket mouse since no site data are available for
this
        organism.  This contributes to overall QRA uncertainty.  In addition, transfer
coefficients used
        to model uptake of contaminants from soil to plants were not Hanford specific, the
approach
        did not consider whether roots of a plant actually grow deep enough to contact a
contaminant,
        and the model did not account for reduced concentrations from plant to seed (it was
assumed
        the seed concentration was the same as the plant).  The pocket mouse food consumption
rate
        was generalized and seasonal behavior (hibernation) that would reduce exposure and body
        burden was not considered.  Uncertainty associated with wildlife toxicity values is
significant,
        particularly for non-radiological contaminants.  The approach used in the QRA tends to
build
        uncertainty into the toxicity value.

        The estimated dose from Sr-90 to the Great Basin pocket mouse exceeded 1 rad/day from
all
        waste sites that had measurable Sr-90 at the 100-HR-1 Operable Unit.  The significance
of dose
        estimates, either radiological or hazardous chemicals, as the risk driver is governed by
the
        accuracy of the source terms.  For example, if the source of Sr-90 is 6-15 ft below the
surface,
        the dose may not represent real ecological risk since the exposure scenario is very
        conservative.  The approach used in the QRA presented the maximum level of contamination
        irrespective of depth (anywhere from 0-15 ft depth) which drives the QRA to conservative
        conclusions.

        Note:  Potential adverse impacts to the Columbia River ecosystem were not specifically
        addressed in the 100-BC-1, 100-DR-1 and 100-HR-1 evaluations.  Rather, such impacts are
        being evaluated through other activities such as the 100 Area groundwater studies and
the
        Columbia River Study.  However, there are several source areas within the 100-BC-1, 100-
DR-
        1 and 100-HR-1 OU's that have caused releases that have reached the groundwater and the
        Columbia River at levels that exceed criteria for the protection of aquatic species.
This is
        most notably a concern for hexavalent chromium from source areas in 100-DR-1,
        100-FR-1 and 100-HR-1.



        VII.  REMEDIAL ACTION OBJECTIVES

        Remedial Action Objectives (RAO's) are site specific goals that define the extent of
cleanup
        necessary to achieve the specified level of remediation at the site.  The RAO's are
derived
        from ARAR's, the points of compliance, and the restoration timeframe for the remedial
action.
        The RAO's were formulated to meet the overall goal of CERCLA, which is to provide
        protection to overall human health and the environment.

        Contaminants of concern were identified based on a statistical and risk-based screening
        process for affected media.  The potential for adverse effects to human health and the
        environment were initially identified in the LFI report, and were further evaluated in
the QRA.
        Findings of these assessments are summarized in the previous section.

        Land Use.  A key component in the identification of RAO's is the determination of
current
        and potential future land use at the site.  These long range land use assumptions are
not
        predictors of long-term land use (beyond 20 to 30 years) and should not be used as
predictors
        of land use beyond reasonable lengths of time, nor for land use changes resulting from
longer
        term events.  The Hanford Future Site Users Working Group (the Working Group) was
        convened in April of 1992 to develop recommendations concerning the potential use of
lands
        after cleanup.  The Working Group issued their report in December 1992 and proposed that
        the cleanup options at the 100 Area be based on eventual unrestricted land use.  The
final land
        use of the 100 Area has not been established.  Remedial action objectives and cleanup
goals
        will be re-evaluated if future land use and groundwater use determinations are
inconsistent
        with the goals presented in this ROD.

        Factors that were considered in conjunction with the Working Group proposals include:
(1)
        that contaminated sites which would exist indefinitely (beyond any reasonable time for
assured
        institutional control) would be cleaned up for unrestricted use where practicable, and
(2) that
        institutional controls (such as land and groundwater restrictions) be implemented for
sites
        associated with low risks where it can be shown that the contaminant would degrade or
        attenuate within a reasonable period of time or, for sites where contaminants would
remain in
        place above unrestricted use cleanup goals, where it can be shown that meeting the more
        stringent cleanup goal is not practicable.  For the 100 Area, a reasonable period of
time was
        identified by the Working Group as "as soon as possible (by 2018)".  This time frame
        coincides with the TriParty Agreement date for completion of cleanup actions in the 100



Area.

        Chemicals and Media of Concern.  Risks from soil and groundwater contaminants of concern
        were identified at levels that exceed the EPA risk threshold and may pose a potential
threat to
        human health.  The NCP requires that the overall incremental cancer risk (ICR) at a site
not
        exceed the range of 1 x 10-6 to 1 x 10-4.  The State of Washington's Model Toxics
Control Act
        (MTCA) is more stringent and requires that this risk not exceed 1 x 10-6 to 1 x 10-5.
For
        systemic toxicants or noncarcinogenic contaminants, acceptable exposure levels shall
represent

        levels to which the human population may be exposed without adverse effect during a
lifetime
        or part of a lifetime.  This is represented by a hazard index (HI).  For sites in the
state of
        Washington where the cumulative carcinogenic site risk to an individual based on
reasonable
        maximum exposure for both current and future land use is less than 1 x 10-5, and the
        noncarcinogenic HI is less than 1, action generally is not warranted unless there are
adverse
        enviromental impacts or other considerations, such as exceedances of MCL's or nonzero
        MCLG's.  Risks associated with 100 Area Operable Units waste site contaminants are
        summarized in Tables 14, 15, and 16 in Section VI.

        Remedial Action Objectives.  RAO's have been identified for the contaminated near
surface
        and subsurface soils, structures, and debris at the 100 Area Operable Units waste site
for this
        interim action, as well as for 100 Area groundwater and the Columbia River.  The ROA's
and
        the principal requirements for achievement of them are discussed in the following
paragraphs.

        The interim remedial action selected by this document has the following specific
remedial
        action objectives:

        1.  Protect human and ecological receptors from exposure to contaminants in soils,
structures,
        and debris by dermal exposure, inhalation, or ingestion of radionuclides, inorganics or
        organics.

        This RAO will be achieved through excavation to State of Washington Model Toxics Control
        Act (MTCA) levels for organic and inorganic chemical constituents in soil to support
        unrestricted (residential) use, and the draft EPA and the draft Nuclear Regulatory
Commission



        proposed protection of human health standards of 15 mrem/year in soils above background
for
        radionuclides.  For interim remedial actions that leave any contaminant in place above
MTCA
        levels, and/or the proposed draft EPA and draft NRC guidance for remediation of soils
for
        radionuclides, adequate institutional controls will be required to monitor the site
after
        remediation and to prevent potential future receptor exposure to contaminants.

        2.  Control the sources of groundwater contamination to minimize the impacts to
groundwater
        resources, protect the Columbia River from further adverse impacts, and reduce the
degree of
        groundwater cleanup that may be required under future actions.

        This RAO will be achieved by protection of groundwater that has not been impacted such
that
        contaminants remaining in the soft after remediation do not result in an adverse impact
to
        groundwater that could exceed Maximum Contaminant Levels (MCL's) and non-zero MCLG's
        under the Safe Drinking Water Act (SDWA).  The SDWA MCL for radionuclides will be
        attained at a designated point of compliance beneath or adjacent to the waste site in
        groundwater.  The location and measurement of the point of compliance is to be defined
by
        EPA and Ecology.  Monitoring for compliance will be performed at the defined point.

        Another consideration for achievement of this RAO is protection of the Columbia River
such
        that contaminants remaining in the soil after remediation do not result in an impact to
        groundwater and, therefore, the Columbia River that could exceed the Ambient Water
Quality
        Criteria (AWQC) under the Clean Water Act for protection of fish.  Since there are no
AWQC
        for radionuclides, MCL's will be used.  The protection of receptors (aquatic species,
with
        emphasis on salmon) in surface waters will be achieved by reducing or eliminating
further
        contaminant loadings to groundwater such that receptors at the groundwater discharge in
the
        Columbia River are not subject to any additional adverse risks.  Measurement of
compliance
        will be at a nearshore well, in the downgradient plume.  The location and measurement
will be
        defined by EPA and Ecology.

        3.  To the extent practicable, return soil concentrations to levels that allow for
unlimited future
        use and exposure.  Where it is not practicable to remediate to levels that will allow



for
        unrestricted use in all areas, institutional controls and long-term monitoring will be
required.

        For deep sites, such as the 116-B-1 Process Effluent Trench, the 116-D-2B Crib and the
116-
        H-7 Retention Basin where contamination begins at a depth at least 15 feet below the
surface,
        Several factors will be considered in determining the extent of remediation including
reduction
        of risk by decay of short-lived (half life of less than 30.2 years) radionuclides,
protection of
        human health and the environment, remediation costs, sizing of the Environmental
Restoration
        Disposal Facility, worker safety, presence of ecological and cultural resources, the use
of
        institutional controls, and long term monitoring costs.  In the event that an evaluation
is being
        considered that could allow for contaminated soil to be left in place, additional public
comment
        will be requested and an Explanation of Significant Differences published.  Long-term
        groundwater monitoring also will be required.  The application of the criteria for the
balancing
        factors, the process for determining the extent of remediation at deep sites, and the
public
        involvement process during such determinations shall be specified further in the
Remedial
        Design Report.

        Residual Risks Post-Achievement of RAO's.  Residual risks after meeting RAO's were
        estimated based on a residential land use scenario for soils.  Site risks from
contaminated soils,
        structures, and debris with respect to metals and organics are reduced from greater than
        1 x 10-2 to approximately 1 x 10-6, representing a 99.999 percent reduction in risk.
Site risks
        from contaminated soils, structures, and debris with respect to radionuclides are
reduced from
        greater than 1 X 10-2 to approximately 3 x 10-4, representing a 99.66 percent reduction
in risk.

        Remediation Timeframe.  Pursuant to CERCLA section 120 (e)(2) substantial onsite
physical
        remedial action at waste sites in the 100-BC-1, 100-DR-1 and 100-HR-1 OU's will commence
        no later than 15 months after the issuance of thin ROD.  Waste site prioritization will
occur in
        the Remedial Design/Remedial Action phase.  The expectation is to address those sites
which
        are contributing chromium contamination to groundwater, which in turn impacts the
Columbia
        River.  Completion of these actions shall be consistent with the overall goal of
completion of
        100 Area remedial actions by the year 2018.  The Remedial Design Report and Remedial



        Action Work Plan for the implementation of this ROD shall include a comprehensive
        implementation schedule to achieve RAO's for the 37 waste sites addressed in this ROD.
        Tables 18, 19 and 20 from the OU-specific FFS reports present waste site specific
remediation
        timeframes.  These are discussed further in Section IX, and can be found at the end of
that
        section.

        VIII.  DESCRIPTION OF ALTERNATIVES

        The 100 Area Source Operable Unit Focused Feasibility Study (DOE/RL-94-61) identified
six
        general response actions that could be applied to waste sites in the 100 Areas,
including the
        100-BC-1, 100-DR-1 and 100-HR-1 Operable Units.  The alternatives evaluated for interim
        remediation are as follows:

        �       No action
        �       Institutional Controls
        �       Containment
        �       In Situ Treatment
        �       Remove/Dispose
        �       Remove/Treat/Dispose.

        Note:  The No Action, Institutional Controls, Containment and-In Situ Treatment
alternatives
        would limit the future uses of the 100 Area.  A stated goal of the remediation of the
100 Area is
        to allow for unrestricted use of the 100 Area lands.

        No Action.  Evaluation of this alternative is required under CERCLA; it serves as a
reference
        against which other alternatives can be compared.  Under this alternative, no action
would be
        taken to remove, treat, or contamination at this site and no institutional controls
would
        be established to prevent exposure.  There is no cost associated with this alternative.

        Institutional Controls - This alternative involves the following:

        �       deed and/or access restrictions
        �       groundwater monitoring.

        Deed restrictions would consist of limitations on certain types of land-uses (e.g.,
prohibiting



        drilling or excavation) at an individual waste site.  Access restrictions would include
fences or
        signs.  Groundwater monitoring would include sampling for potential changes in
groundwater
        contaminant concentrations underlying the waste sites.  These institutional controls
would limit
        exposure to humans and would monitor changes in groundwater quality until a final
response
        action could be evaluated and implemented.

        Containment - This alternative includes the following elements:

        �       institutional controls
        �       groundwater monitoring
        �       surface water controls
                installation of a surface barrier at the surface.

        As described under the institutional control alternative, deed restrictions and/or
access
        restrictions, combined with groundwater monitoring, would be implemented along with
        surface water controls during and after installation of a surface barrier, such as the
Hanford
        Barrier.

        In Situ Treatment (for soil) - This alternative applies to contaminated soil and
includes the
        following elements:

        �       institutional controls
        �       groundwater monitoring
        �       surface water controls
        �       in situ vitrification.

        Institutional controls such as deed restrictions and/or access restrictions, groundwater
        monitoring, and surface water controls would be implemented as discussed under the
        institutional control and containment alternatives after completion of the in situ
vitrification
        process.  Under this alternative, the contaminated soil would be vitrified in place and
covered
        with a minimum of one meter of soil.  The disturbed area would then be revegetated.

        In Situ Treatment (for Buried Process Effluent Pipelines) - This alternative applies to
        buried process effluent pipelines and contaminated soils.  It includes the following
elements:

        �       institutional controls
        �       groundwater monitoring
        �       void grouting
        �       installation of a surface barrier, if needed.



        Under this alternative, deed and/or access restrictions, groundwater monitoring, and
surface
        water controls would be implemented as previously described.  The buried process
effluent
        pipelines would be pressure injected in place with grout that would immobilize
contamination
        in the pipeline (i.e., the contaminated metal, scale, and sediments in the pipe) through
        encapsulation.  A surface barrier would be installed (as described m the containment
        alternative) over soils and buried pipelines if needed to reduce infiltration of
rainwater.

        Remove/Dispose - This alternative applies to contaminated soils and structures and
includes
        the following:

        �       remove contaminated soils, structures, and debris
        �       dispose contaminated materials at an approved disposal facility
        �       backfill of excavated areas and revegetation.

        Under this alternative, contaminated media would be excavated, transported, and disposed
at
        the Environmental Restoration Disposal Facility, in accordance with waste acceptance
criteria

        established for the disposal facility.  A draft of the waste acceptance criteria was
released in
        June, 1995, and a final is expected in October of 1995.  This timeframe will coincide
with the
        early development of the remedial design activities.  Any material that exceeds the
disposal
        facility acceptance criteria would be stored onsite consistent with requirements until
treated to
        meet acceptance criteria or a treatability variance is approved.  As the contaminated
material is
        excavated, it would be characterized and segregated prior to transportation.  Excavation
would
        continue until all contaminated material exceeding the cleanup goal is removed.  The
site
        would then be backfilled with clean material and the area would be revegetated.  Site
specific
        revegetation plans will be developed during remedial design with input from affected
        stakeholders including Natural Resource Trustees and Native American Tribes.

        Remove/Treat/Dispose - This alternative applies to sites with contaminated soil and
        structures, and includes the following elements:

        �       remove contaminated soils, structures, and debris
        �       thermal desorption, if required, for soil
        �       soil washing, as appropriate



        �       dispose contaminate materials at an approved facility
        �       backfill of excavated areas and revegetation.

        Under this alternative, the contaminated soils would be excavated as described under the
        remove/dispose alternative.  Soils contaminated with organic chemicals at levels
exceeding
        waste disposal acceptance criteria would be treated (e.g. thermal desorption), as
necessary to
        meet acceptance criteria.  It may be then recombined with the remaining contaminated
soils
        prior to soil washing.

        Soil washing could reduce the volume of contaminated soil for disposal.  The application
of
        soil washing to a waste site will depend on several factors including soil conditions,
        contaminant specific cleanup goals and the level of contaminants present.  Soil washing
is a
        desirable treatment only when significant volume reduction can be achieved.  It would
only be
        performed when such volume reduction could be achieved in a cost-effective manner.  The
        greatest cost benefit would be achieved at large volume sites with low levels of
contaminants.
        Treatability studies have been completed to evaluate the applicability of soil washing
in the
        100 Areas.  A final report on the applicability of soil washing in the 100 Area that
includes
        presentation of key parameters to determine the cost effectiveness of the soil washing
step is
        expected to be released in September, 1995.  That information, together with site
specific
        determinations during remedial design and remedial action activities will be relied upon
to
        make waste site specific determinations on the appropriateness of the soil washing step.

        Following removal and treatment, contaminated soil and/or contaminated products
resulting
        from treatment technologies would be disposed of in the same manner as the
remove/dispose
        alternative.  The excavation would be backfilled with washed soils and other soils as
needed
        and revegetated.

        IX.  SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

        This section summarizes the relative performance of each of the alternatives with
respect to the
        nine criteria identified in the NCP.  These criteria fall into three categories:  The
first two
        (Overall Protection of Human Health and the Environment and Compliance with ARAR's) are



        considered threshold criteria and must be met.  The next five are considered balancing
criteria
        and are used to compare technical and cost aspects of alternatives.  The final two
criteria (State
        and Community Acceptance) are considered modifying criteria.  Modifications to remedial
        actions may be made based upon state and local comments and concerns.  These were
        evaluated after all public comments were received.

        The discussion presented below is general in nature, rather than OU or site specific,
due to the
        large number of waste sites in the three OU's and the similarity in characteristics.

        Overall Protection of Human Health and the Environment Overall Protection of Human
        Health and the Environment addresses whether or not a remedy provides adequate
protection
        and describes how risks posed through each pathway are eliminated, reduced, or
controlled
        through treatment, engineering controls, or institutional controls.

        The no action alternative does not meet this criteria.  Institutional controls alone
cannot be
        relied on to indefinitely provide protection, and therefore does not meet this criteria.
The
        containment alternative would provide protection by encapsulating wastes for the
pipelines, but
        would not provide adequate protection for the retention basin and trenches.  The in situ
        alternative would provide overall protection for the retention basins and pipelines, but
would
        not adequately address the effluent trenches.  The remove/dispose and
remove/treat/dispose
        alternatives would provide overall protection of human health and the environment.

        Compliance with ARAR's Compliance with ARAR's addresses whether a remedy will meet
        all of the applicable or relevant and appropriate requirements (ARAR's) of other Federal
and
        State environmental laws and/or justifies a waiver.

        The no action, institutional controls, containment and in-situ treatment alternatives
would not
        meet all of the principal ARAR's identified for all of the sites.  The remove/dispose
and the
        remove/treat/dispose alternatives would meet the ARAR's.  If Land Disposal Restricted
        contaminants are encountered, contaminated soil would be treated or a treatability
variance
        could be requested.  No ARAR waivers have been requested or are being considered at this
        time.  In the event that technical infeasibility or other ARAR waiver criteria are
demonstrated
        that meet EPA and Ecology requirements, in a timely manner, the TriParties will evaluate
the
        need for an ARAR waiver.  If a waiver is requested, an Explanation of Significant
Differences
        will be issued and the public will be provided an opportunity to comment.



        Long-Term Effectiveness and Permanence Long-Term Effectiveness and Permanence refers
        to the magnitude of residual risk and the ability of a remedy to maintain reliable
protection of
        human health and the environment over time once cleanup goals have been met.

        The no action and institutional controls alternatives would not meet cleanup goals and,
        therefore, would not provide for long-term effectiveness.  Containment and in-site
treatment
        would provide a greater degree of long term effectiveness by stabilizing and isolating
the
        wastes in place.  The remove/dispose and remove/treat/dispose alternatives would provide
the
        greatest long-term effectiveness and permanence by containing and isolating wastes
further
        away from affected groundwater and the Columbia River at the ERDF.

        Reduction of Toxicity, Mobility, or Volume through Treatment or Recycling Reduction of
        Toxicity, Mobility, or Volume through treatment is the anticipated performance of the
        treatment technologies that may be employed in a remedy.

        The no action and institutional controls alternatives do not reduce the mobility,
toxicity, or
        volume of the contaminants.  The containment and institutional controls alternatives do
not
        include treatment.  The containment, in-situ treatment, and remove/dispose alternatives
would
        reduce the mobility of contaminants but not the volume or toxicity of most contaminants
(ISV
        would permanently destroy some organics).  The remove/treat/dispose alternative provides
the
        most significant level of treatment and would reduce volume and mobility.

        Short-Term Effectiveness Short-Term Effectiveness refers to the speed with which the
        remedy achieves protection, as well as the potential of the remedy to create adverse
impacts on
        human health and the environment during the construction and implementation period.

        The no action and institutional controls alternatives require minimal effort to
implement.  The
        containment and in-situ treatment options require technology that is readily available.
The
        remove/treat/dispose alternative would provide a greater degree of short-term
protectiveness than
        the remove/treat/dispose alternative because it requires less time to implement,
utilizes
        standard technologies, and presents less short-term risk to workers and the environment.

        Implementability Implementability is the technical and administrative feasibility of a
remedy,
        including the availability of materials and services needed to implement the solution.



        The institutional controls alternative would require administrative actions such as deed
        restrictions.  The containment and in situ treatment alternatives are implementable with
existing
        technologies.  The remove/dispose alternative is easier to implement than the
        remove/treat/dispose alternative since no treatment step is required.  The treatment
steps
        evaluated under the remove/treat/dispose alternative utilize existing technologies that
have
        been routinely applied under full scale conditions at numerous hazardous waste sites.

        Remediation timeframes for specific waste sites in 100-BC-1, 100-DR-1 and 100-HR-1 from
        the OU-specific FFS reports are presented in Tables 18, 19, and 20, respectively.  For
the
        individual waste sites, the timeframes range from approximately one month to 8.1 years
(insitu
        treatment at 116-H-7 retention basin).  Totals for the alternatives (which are not
applicable to
        all sites) are; containment - 5.3 years; insitu treatment - 19.5 years; remove/dispose -
11.3
        years; and remove/treat/dispose - 15.5 years.  This total is representative of the
expected
        duration if the sites were remediated sequentially, one at a time.  Significant time and
cost
        savings would be realized through mobilization and remedialion of multiple sites, and
multiple
        OU's concurrently.

        Cost Cost includes capital and operation and maintenance costs.  The estimated costs are
        present worth costs (capital costs plus annual costs over the life of the project, with
a 5 %
        discount rate).  Preliminary cost estimates were developed as part of the Phase 3 Source
        Focused Feasibility Study (The Process Document) and extrapolated to operable unit
specific
        waste sites.  Those estimates were based on conservative assumptions that tend to
overestimate te
        actual costs of remediation.  Expedited Response Actions (ERA) initiated at waste sites
in the
        100-BC-1 Operable Unit during July and August of 1995 are expected to result in a more
        accurate development of costs.  The costs presented in the summary tables of this ROD
are
        those that were developed and presented in the FFS reports.  Tables 17, 18, and 19
present the
        summary information on the preliminary cost estimates.  These estimates should be
considered
        useful only for relative comparison of alternatives.  The total preliminary costs
associated with
        the selected interim action is $475.8M for the 27 waste sites evaluated in the OU-
specific FFS



        reports.  The preliminary cost estimates for the 10 additional waste sites based on an
        analogous site type approach is $15.2M.

        As discussed in previous sections, assumptions on volumes of contaminated media for
        remediation are very conservative and likely to be significantly over-estimated.
Additional
        analyses by EPA and Ecology also indicated conservative inputs to the cost estimating
model
        software (MCASES) such as sampling and analysis costs, disposal fees and administrative
        costs that will need to be reviewed during remedial design prior to development of the
        government estimate for cost realism and to identify areas where value engineering can
        provide additional cost savings.

        Based on initial results from the 100-BC-1 ERA, it is expected that significantly lower
costs
        will be associated with remediation of the 100 Area waste sites.  Approximately $241.7M
of
        the preliminary cost (approximately 51% of the total) is for remediation of the six
sites
        identified as potential candidates for leaving some level of wastes in place above the
cleanup
        goals for unrestricted use.  In the event that such a decision is made during remedial
design
        and remedial action activities, the costs associated with those six sites will be
significantly
        lower.

        State Acceptance State Acceptance indicates whether, based on its review of the Final
LFI,
        QRA and FFS Reports, Proposed Plans, and Administrative Record, the State concurs with,
        opposes, or has no comment on the preferred alternative.

        For the 100-DR-1 and the 100-HR-1 the Washington State Department of Ecology is the lead
        regulatory agency.  The redesignation of waste sites under this action from RPP to CPP
does
        not affect the lead regulatory agency status of Ecology.  Ecology has been involved with
the
        development and review of the Remedial Investigation, Feasibility Study, Proposed Plan,
and
        Record of Decision.  Ecology comments have resulted in significant changes to these
        documents and has been integrally involved in determining which cleanup standards apply
        under MTCA.

        The State of Washington concurs with the selection of the interim remedial actions
described
        in this ROD.

        Community Acceptance Community Acceptance refers to the public's support for the
        preferred remedial alternative and is assessed following a review of the public comments
        received on the Final LFI, QRA and FFS Reports and the Proposed Plans for the Operable



        Units.

        On July 25, 1995, a public meeting was held to discuss the Proposed Plans for the 100-
BC-1,
        100-DR-1 and 100-HR-1 Operable Units.  The results of the public meeting and the public
        comment period indicates acceptance of the preferred remedial alternative.  Community
        response to the remedial alternatives is presented in the responsiveness summary, which
        addresses questions and comments received during the public comment period.

        X.  SELECTED REMEDY

        The components of the selected remedy achieve the best balance of the nine evaluation
criteria
        described above.  The total preliminary estimated cost of the remedy is $491M.  The
        preliminary design considerations described in this ROD are for cost estimating and are
        expected to change significantly based on the final remedial design and construction
practices.
        As noted under the comparative analysis section of this ROD, actual costs of remediation
are
        expected to be significaafiy lower than the preliminary cost estimate.

        The selected remedy for high priority liquid radioactive effluent disposal sites will
include, at
        a minimum, the following activities.

        1.  Per the TriParty Agreement, DOE is required to submit the Remedial Design Report,
        Remedial Action Work Plan, and Operations and Maintenance Plan for treatment units as
        primary documents.  These documents and associated documents concerning the planning and
        implementation of remedial design and remedial action shall be submitted to EPA and
Ecology
        for approval prior to the initiation of remediation.

        2.  Removal and stockpiling of any necessary uncontaminated overburden.  To the extent
        practicable, this material will be used for backfilling of excavated areas.

        3.  Excavation and transportation of contaminated soils, structures and debris to the
ERDF for
        disposal.  Excavation activities will follow all appropriate construction practices for
excavation
        and transportation of hazardous materials, and will follow ALARA practices for
remediation
        workers.  Dust suppression during excavation, transportation, and disposal will be
required, as
        necessary.

        4.  Treatment, as appropriate, for volume reduction through soil washing, or through
thermal
        desorption will be performed in the 100 Area, and prior to transportation to the ERDF
for



        disposal.  The intent of treatment of soils, structures, and debris is to minimize the
amount of
        material to be transported to the ERDF for disposal.  Recycling of treated materials and
re-use
        of treated materials for backfilling of excavated areas also is expected to reduce
remedial
        action costs.  Materials that are transported to ERDF for disposal must meet the
disposal
        acceptance criteria, including treatment provisions, for that facility.

        5.  The measurement of contaminant levels during remediation will primarily rely on
field
        screening methods.  Limited confirmational sampling of field screen measurements will be
        undertaken to correlate and validate the field screening.  Once field screening
activities have
        indicated that cleanup levels have been achieved, a more extensive confirmational
sampling
        program will be undertaken that routinely achieves higher levels of quality assurance
and
        quality control that will support the issuance of a CERCLA closeout report for the waste
site.

        6.  As discussed in previous sections, the extent of remediation of the waste sites will
take into
        account certain site-specific factors.  The waste sites are represented by the following
three
        general categories and the primary factors for consideration are discussed for each.

        a) For shallow sites where the entire engineered structure, soil or debris contamination
is
        present within the top 15 feet, RAO's will be achieved when contaminant levels are
        demonstrated to be at or below MTCA levels for inorganics and organics for residential
        exposure and the 15 mrem/year residential dose level, and are at levels that provide
protection
        of groundwater and the Columbia River.

        b) For sites where the engineered structure and/or contaminated soil and debris begins
above
        15 feet and extends to below 15 feet, the engineered structure, at a minimum will be
        remediated to achieve RAO's such that contaminated levels are demonstrated to be at or
below
        MTCA levels for metals and organics for exposure and the 15 mrem/year residential dose
        level, and are at levels that provide protection of groundwater and the Columbia River.
Any
        residual contanfination present below the engineered structure shall be subject to the
same
        evaluation as for deep sites described in c) below.

        c) For deep sites where contamination begins at a depth at least 15 feet below the



surface,
        several factors will be considered in determining the extent of remediation including
reduction
        of risk by decay of short-lived (half life of less than 30.2 years) radionuclides [Table
24
        presents a summary of the radioactive half life for radionuclides present at Hanford],
        protection of human health and the environment, remediation costs, sizing of the
        Environmental Restoration Disposal Facility, worker safety, presence of ecological and
        cultural resources, the use of institutional controls, and long term monitoring costs.
The
        extent of remediation also will have to ensure that contaminant levels are at or below
MCL's
        for protection of groundwater or AWQC for protection of the Columbia River.  The
application
        of the criteria for the balancing factors, the process for determining the extent of
remediation
        at deep sites, and the public involvement process during such determinations shall be
specified
        further in the Remedial Design Report.

        NOTE:  The practice of placing clean fill over site to reduce exposure to radioactive
        contaminants has resulted in many of the sites, such as trenches, being backfilled, and
shallow
        near surface sites receiving additional clean fill above them.  When considering the top
15
        feet, such past practices should not be tatten into account, rather the grade at the
time of
        disposal will be considered as the ground surface.

        7.  Once a site has been demonstrated to have achieved cleanup levels and ROA's, it will
be
        backfilled with clean materials and revegetated in accordance with approved plans.
        Revegetation plans will be developed as part of remedial design activities with input
from
        affected stakeholders such as Natural Resource Trustees and Native American Tribes.
        Revegetation efforts will attempt to establish a viable habitat at the remediated areas
and will
        emphasize the use of native seed stock.

        8.  Institutional controls and long-term monitoring will be required for any sites where
wastes
        are left in place that preclude unrestricted use.  This is principally of concern for
the limited
        number of deep sites that satisfy 6 (c) above.  DOE will control access and use of the
site for
        the duration of the cleanup, including restrictions on the drilling of new groundwater
wells in
        the existing plumes or their paths.  It is expected that institutional controls will be
enforced



        until the remedial action objectives have been attained.  DOE shall submit a monitoring
plan
        to EPA and Ecology for approval as part of the documents described under (1) above.  The
        monitoring plan shall include provisions to meet all requirements of this ROD,
monitoring
        methods, schedules, documentation and tracking, methods of analysis, a timeframe for
        continuing monitoring after cleanup performance requirements have been met (if
applicable),
        and a provision for evaluating the resumption of remedial action if post-cleanup
monitoring
        reveals levels that exceed cleanup standards as defined by this ROD.  The monitoring
plan
        shall also include a reporting procedure to notify EPA and Ecology when cleanup
performance
        requirements have been met, with allowance for EPA and Ecology to verify analysis.
        Monitoring plans and programs may be subject to other requirements based on federal or
state
        regulations or guidance.

        9.  Since this is an interim action and wastes will continue to be present in the 100
Area until
        such time as a final record of decision is issued and final remediation objectives are
achieved,
        a five year review will be required.

        10.  The selected remedy relies on the Plug-In Approach for determining sites to be
candidates
        for an IRM and the Observational Approach to remediation for implementation of the IRM.
        Both of these are discussed in greater detail below.

        The Observational Approach and the Plug-in Remedy Approach.  The 100 Area of the
        Hanford Site is complex and contains many individual waste sites within the area.  Based
on
        the circumstances presented by the 100 Area, the use of two innovative approaches to
        remediation of the sites will enhance the efficiency of the selected remedy.  The
approaches
        are the "Observational Approach" and the "Plug-in Approach".

        The Observational Approach combines information from historical process operations (for
this
        action this is primarily historical liquid effluent discharges), information from
limited field
        investigations on the nature and extent of contamination, along with a "characterize and
        remediate in one step" methodology.  The latter consists of site excavation and field
screening
        for contaminants at sites where the remedial action has been selected.  The
observational
        approach has been utilized in many areas within Hanford to implement streamlining
activities
        to focus resources towards early remediation in lieu of extended investigation of sites.

        The Plug-in Approach allows for the selection of the same remedy at multiple, similar or
        "analogous" sites.  In the 100 Area, all of the reactor operations, except those in N
Area, were



        virtually identical, leading to very similar releases of contaminants.  Therefore, the
Plug-in
        Approach allows for the selection and application of the same remedy at similar sites at

        different reactor locations within the 100 Area where sufficient risk has been
demonstrated
        either through the limited field investigation and qualitative risk assessment, by the
results of
        previous historical sampling, and/or by an analogous site type approach where multiple,
        similar sites that received similar discharges and are assumed to have similar levels of
risks.
        Under this approach, a standard remedy is selected that applies to a given set of
circumstances,
        rather than to a specific waste site.  The sites will be both characterized and
remediated, if
        required, after the ROD.  This approach allows the TriParties to select and implement a
        remedial action at similar waste sites without expending resources to further
characterize
        multiple, similar sites across the 100 Area.  This will also allow resources to be
focused more
        on remediation of waste sites.

        In addition, if a site or sites exhibit conditions that would make one of the treatment
options
        (e.g. soil washing, thermal desorption) a viable enhancement to the selected remedy, the
        application of the appropriate treatment step for volume reduction, and/or to meet ERDF
        acceptance criteria, would be undertaken.  In the event that technical infeasibility, or
other
        ARAR waiver criteria are demonstrated that meet EPA and Ecology requirements, in a
timely
        manner, the TriParties will evaluate the need for an ARAR waiver.  In the event that
some
        materials cannot be disposed of at the ERDF, and require disposal at an offsite
facility, such
        an offsite facility must be in compliance with EPA's Offsite Rule (40 CFR 300)
concerning
        offsite disposal of wastes.

        CERCLA Section 104(d)(4) states where two or more non-contiguous facilities are
reasonably
        related on the basis of geography, or on the basis of the threat or potential threat to
the public
        health or welfare or the environment, the President may, at his discretion, treat these
facilities
        as one for the purposes of this section.

        The preamble to the NCP clarifies the stated EPA interpretation that when non-contiguous
        facilities are reasonably close to one another and wastes at these sites are compatible
for a



        selected treatment or disposal approach, CERCLA Section 104(d)(4) allows the lead agency
to
        treat these related facilities as one site for response purposes and, therefore, allows
the lead
        agency to manage waste transferred between such non-contiguous facilities without having
to
        obtain a pertain.  Therefore, the 100 Area NPL site and the ERDF are considered to be a
        single site for response purposes under this ROD.  This is consistent with the
determination
        made in the January 20, 1995 ROD for the ERDF that stated...  "Therefore, the ERDF and
the
        100, 200, and 300 Area NPL sites are considered to be a single site for response
purposes
        under this ROD."

        XI.  STATUTORY DETERMINATIONS

        Under CERCLA Section 121, selected remedies must be protective of human health and the
        environment, comply with ARAR's, be cost effective, and utilize permanent solutions and
        alternative treatment technologies or resource recovery technologies to the maximum
extent
        practical.  In addition, CERCLA includes a preference for remedies that employ treatment
that
        significantly and permanently reduces the volume, toxicity, or mobility of hazardous
wastes as
        their principal element.  This section discusses how the selected remedy meets these
statutory
        requirements.

        Protection of Human Health and the Environment The selected remedy protects human
        health and the environment through interim remedial actions to reduce or eliminate risks
        associated with exposure to contaminated soils, structures, and debris.  Implementation
of this
        remedial action will not pose unacceptable short-term risks toward site workers that
cannot be
        mitigated through acceptable remediation practices.  Removal of contaminated soil,
structures,
        and debris will prevent exposure under future land use.

        The qualitative risk assessment for a residential scenario associated with radionuclides
at waste
        sites under this interim action estimated risks greater than 1 x 10-2.  The qualitative
risk
        assessment for a recreational scenario associated with radionuclides at waste sites
under this
        action also estimated risks greater than 1 x 10-2.  Remediation of sites will
principally occur to
        remove radioactive contaminated soils, structures, and debris.  The incremental residual
risks



        after implementation this remedy is estimated at 3 x 10-4 (residential scenario) for
exposure to
        radionuclides.  It is expected that decay of raclionuclides will achieve the MTCA
cumulative
        risk level of 1 x 10-5 and EPA's acceptable risk range of 1 x 10-4 to 1 x 10-6 through
no more
        than five successive half life decays.  For inorganics and organics the residual risk is
expected
        to be 1 x 10-6 or lower.  It is expected that inorganics and organics, due to co-
location with
        radionuclides, will be remediated to levels at or below MTCA levels during the course of
        implementation of the interim remedial actions.

        Compliance with ARAR's The selected remedy will comply with the federal and state
        ARAR's identified below.  No waiver of any ARAR is being sought.  The ARAR's identified
        for the 100 Area Source Operable Units are the following:

                Chemical-Specific ARAR's

                �       Safe Drinking Water Act (SDWA), 40 USC Section 300, Maximum Contaminant
                        Levels (MCL's) for public drinking water supplies are relevant and
appropriate for
                        establishing cleanup goals that are protective of groundwater.

                �       Model Toxics Control Act Cleanup Regulations (MTCA), Chapter 173-340
WAC,
                        risk-based cleanup levels are applicable for establishing cleanup levels
for soil,
                        structures and debris.

                �       Clean Water Act, 33 USC Section 1251, for Protection of Aquatic Life are
relevant
                        and appropriate for establishing cleanup goals that are protective of
the Columbia
                        River.

                �       Water Quality Standards for Waters of the State of Washington, Chapter
173-201-
                        035 WAC are applicable for establishing cleanup goals that are
protective of the
                        Columbia River.

                �       National Primary and Secondary Ambient Air Quality Standards, 40 CFR
Part 50,
                        are applicable due to potential airborne emissions of particulates or
lead during
                        excavation, treatment, transportation or disposal of hazardous
materials.



                �       National Emmission Standards for Hazardous Air Pollutants, 40 CTR part
61, are
                        applicable for radionuclide emissions from facilities owned and operated
by DOE.
                        Radionuclides are presented in the contaminated soils, structures and
debris that
                        will be excavated, treated, transported and disposed under this interim
action.

                Action-Specific ARAR's

                �       Model Toxics Control Act Cleanup Regulations (MTCA), Chapter 173-340
WAC,
                �       State of Washington Dangerous Waste Regulations, Chapter 173-303 WAC are
                        applicable for the identification, treatment, storage, and land disposal
of hazardous
                        and dangerous wastes.

                �       RCRA Subtitle C (40 CFR 261,264, 268) are applicable for the
identification,
                        treatment, storage, and land disposal of hazardous wastes.

                �       U.S. Department of Transportation Requirements for the Transportation of
                        Hazardous Materials (49 CFR Parts 100 to 179) will be applicable for any
wastes
                        that are transported offsite.

                �       Hazardous Materials Transportation Act (49 USC 1801-1813), is applicable
for
                        transportation of potentially hazardous materials, including samples and
wastes.

                �       RCRA Land Disposal Restrictions (40 CFR 268) may be applicable for
disposal of
                        inorganics or organics contaminated materials that are hazardous or
dangerous
                        wastes to meet ERDF waste acceptance criteria.

                �       Minimum Standards for Construction and Maintenance of Wells (Chapter
173-160
                        and 162 WAC) Applicable regulations for the location, design,
construction, and
                        abandonment of water supply and resource protection wells.

                �       RCRA Standards for Miscellaneous Treatment Units (40 CFR 264 Subpart X).
The
                        substantive requirements of this are relevant and appropriate to the
construction,
                        operation, maintenance and closure of any miscellaneous treatment unit
(e.g.



                        thermal desorption unit) constructed in the 100 Area for treatment of
hazardous
                        wastes.

                �       RCRA Standards for Tank Systems Units (40 CFR 264 Subpart J).  The
substantive
                        requirements of this are relevant and appropriate to the construction,
operation,
                        maintenance and closure of any tank units associated with soil washing
treatment
                        units constructed in the 100 Area for treatment of hazardous wastes.

                �       State of Washington, Department of Health WAC 246, 247 is applicable to
the
                        release of airborne radionuclides.

                Location-Specific ARAR's

                �       National Archeological and Historical Preservation Act (16 USC Section
469); 36
                        CFR Part 65, is relevant and appropriate to recover and preserve
artifacts in areas
                        where an action may cause irreparable harm, loss, or destruction of
significant
                        artifacts.

                �       National Historic Preservation Act (16 USC 470, et. seq.); 36 CFR Part
800, is
                        relevant and appropriate to actions in order to preserve historic
properties
                        controlled by a federal agency.

                �       Endangered Species Act of 1973 (16 USC 1531, et. seq.); 50 CFR Part 200;
50
                        CFR 402, is relevant and appropriate to conserve critical habitat upon
which
                        endangered or threatened species depend.  Consultation with the
Department of the
                        Interior is required.

                Other Criteria, Advisories, or Guidance to be Considered for this Remedial
Action
                (TBC's)

                �       40 CFR Part 196.  Draft Proposed Rulemaking by EPA for cleanup of
                        radionuclides in soils to 15 mrem/year above natural background.

                �       10 CFR Part 20.  Draft Proposed Rulemaking by NRC for cleanup of
radionuclides
                        in soils to 15 mrem/year above natural background, and a goal of 3
mrem/year.

                �       Draft Environmental Restoration Disposal facility Waste Acceptance
Criteria (June



                        1995) that delineates primary requirements including regulatory
requirements,

                        specific isotopic constituents and contamination levels, the
dangerous/hazardous
                        constituents and concentrations, and the physical/chemical waste
characteristics that
                        are acceptable for disposal of wastes at ERDF.

                �       59 FR 66414.  Radiation Protection Guidance for Exposure to the General
Public.
                        EPA protection guidance recommending (non-medical) radiation doses to
the public
                        from all sources and pathways to not exceed 100 mrem/year above
background.  It
                        also recommends that lower dose limits be applied to individual sources
and
                        pathways.  One such individual source is residual environmental
radiation
                        contamination after the cleanup of a site.  Lower doses limits and
individual
                        pathways are referred to as secondary limits.

                �       The Future For Hanford:  Uses and Cleanup, The Final Report of the
Hanford
                        Future Site Uses Working Group, December 1992.

        Cost Effectiveness The selected remedy provides overall effectiveness proportional to
its
        cost.  The cost for the treatment enhancement steps for contaminated soils
(radionuclides,
        metal and/or organics) appears to be higher than for the other alternatives.  However,
the
        treatment steps will result in a reduction in the volume of contaminated soil for
disposal, as
        well as reducing the costs associated with disposal, backfill and restoration of
excavated sites
        through recycling of cleaned soils.

        In addition, the use of the Observational and Plug-In approaches will ensure that a
protective
        remedy is implemented, while saving both time and money required to evaluate and select
and
        implement remedies on a site by site basis, as well as through combining aspects of
        characterization with remediation.

        Utilization of Permanent Solutions and Alternative Treatment Technologies to the
        Maximum Extent Possible The selected remedy utilizes permanent solutions and alternative
        treatment technologies practicable for this site.



        Preference for Treatment as a Principal Element The selected remedy utilizes treatment
as
        appropriate for reduction of the volume of contaminated materials for disposal (e.g.
soil
        washing, thermal desorption), as well as permanently destroy organic contaminants
(thermal
        desorption and capture of off-gases).

        CERCLA Section 104(d)(4) states where two or more non-contiguous facilities are
reasonably
        related on the basis of geography, or on the basis ofthe threat or potential threat to
the public
        health or welfare or the environment, the President may, at his discretion, treat these
facilities
        as one for the purposes of this section.

        The preamble to the NCP clarifies the stated EPA interpretation that when non-contiguous
        facilities are reasonably close to one another and wastes at these sites are compatible
for a

        selected treatment or disposal approach, CERCLA Section 104(d)(4) allows the lead agency
to
        treat these related facilities as one site for response purposes and, therefore, allows
the lead
        agency to manage waste transferred between such non-contiguous facilities without having
to
        obtain a permit.  Therefore, the 100 Area NPL site and the ERDF are considered to be a
        single site for response purposes under this ROD.  This is consistant with the
determination
        made in the January 20, 1995 ROD for the ERDF that stated...  "Therefore, the ERDF and
the
        100, 200, and 300 Area NPL sites are considered to be a single site for response
purposes
        under this ROD."

        XII.  DOCUMENTATION OF SIGNIFICANT CHANGES

        DOE and EPA reviewed all written and verbal comments submitted during the public comment
        period.  Upon review of these comments, it was determined that no significant changes to
the
        selected remedy, as originally identified in the Proposed Plan, were necessary.

        XIII.  TABLES AND FIGURES

        Tables and figures for this ROD appear on the following pages.



                          Table 1.  Reactor Status.

        Reactor          Constructed            Operated
                                        From                To        Status

          B*               1943         1944               1968      Retired
          C                1951         1952               1969      Retired
          KE           1952 - 1954      1955               1971      Retired
          KW           1952 - 1954      1955               1970      Retired
          N            1959 - 1962      1963               1987    Shutdown in
                                                                     progress
          D               1943**        1944               1967      Retired
          DR              1949**        1950               1964      Retired
          H               1948**        1949               1965      Retired
          F            1943 - 1945      1945               1965      Retired

        *B  Reactor was held in standby status from 03/19/46 to 06/02/48, then restarted.
        **  Construction dates assumed in correlation with reactor operational dates.

        Table 2.  Description of 100-BC-1 Operable Unit High-Priority Radioactive Liquid Waste
Disposal Sites.

           Waste Site                     Physical Description
Former Waste Site Use                                   1 Contaminants of
                                            of Waste Site
Potential Concern

        116-B-11 Retention      Reinforced concrete retention basin.                    Held
cooling water effluent from 105-B                  Am-241, Cs-134, Cs-137, Co-60,
             Basin              143 m long x 70 m wide x 2 m deep.                      Reactor
for cooling/decay before release to             Eu-152, Eu-154, Eu-155, Pu-238,
                                                                                        the
Columbia River.  Large leaks of effluent              Pu-239, Ra-226, Sr-90, Th-228,
                                                                                        to soil.
U-238, antimony, chromium, lead,
                                                                                                
mercury

        116-C-5 Retention       Two circular steel tanks.  101 m diameter x             Held
cooling water effluent from 105-B and              Am-241, Cs-134, Cs-137, Co-60,
             Basin              5 m deep.                                               C
Reactors for cooling/delay before release             Eu-152, Eu-154, Eu-155, Ni-63,
                                                                                        to the
Columbia River.  Large leaks of                  Pu-238, Pu-239, Ra-226, Sr-90,



                                                                                        effluent
to soil.                                         Th-228, U-238, antimony,
                                                                                                
chromium, lead, mercury

        116-B-1 Process         Unlined trench.                                         Received
high activity effluent produced by             Cs-137, Co-60, Eu-152, Eu-154,
        Effluent Trench         108 m long x 9 m wide x 5 m deep.                       failed
fuel element, disposod effluent to the           Pu-239, Ka-40, Sr-90, Th-238,
                                                                                        soil.
chromium

        116-C-1 Proccess        Unlined trench.                                         Received
high activity effluent produced by             Am-241, Cs-134, Cs-137, Co-60,
        Effluent Trench         175 m long x 38 m wide x 7 m deep.                      failed
fuel elements, disposed effluent to the          Eu-152, Eu-154, Eu-155, Pu-238,
                                                                                        soil.
Pu-239, Ra-226, Sr-90, Th-228,
                                                                                                
U-238, antimony, chromium, lead,
                                                                                                
mercury

          116-B-13 and          116-B-13, unlined trench, 15 m long x                   Received
sludge from retention basins:                  Am-241, Cs-134, Cs-137, Co-60,
        116-B-14 Sludge         15 m wide x 3 m deep.                                   sludge
disposed to soil then trench                     Eu-152, Eu-154, Eu-155, Pu-238,
           Trenches
backfilled.                                               Pu-239, Ra-226, Sr-90, U-238,
                                116-B-14, unlined trench, 37 m long x 3 m
antimony, chromium, lead, mercury
                                wide x 3 m deep

          116-B-4               Gravel filled pipe.  I'm diameter x 6 m                 Received
contaminated spent acid from                   Co-60, Cs-137, Eu-152, Eu-154,
        French Drain            deep.                                                   dummy
decontamination facility; disposed                Eu-155, Pu-239, K-40, Th-228,
                                                                                        effluent
to soil.                                                  barium.

        116-B-12 Seal Pit       Timber reinforced excavation filled with                Received
drainage from confinement seal                        None identified
            Crib                gravel, soil covered.  3 m long x 3 m wide              system
in 117-B building seal pits:  disposed
                                x 3 m deep.                                             effluent
to soil.

        116-B-5 Crib            Concrete covered unlined crib containing                Received
low-level effluent from                        Cs-137, Co-60, Eu-152, Eu-154,
                                boiler ash and gravel fill.  26 m long x 5 m
contaminated maintenance shop and                            H-3, barium, mercury
                                wide x 4 m deep.
decontamination pad in 108-B building
                                                                                        includin



g tritium waste; disposed effluent to
                                                                                        soil.

        100-B/C Buried          Buried process effluent pipelines.
Transported reactor cooling water from                  Cs-134, Cs-137, Co-60, Eu-152,
        Process Effluent        Total length = 6533 m                                   reactors
to retention basins, outfall                   Eu-154, Eu-155, Ni-63, Pu-238,
        Pipeline                pipe diameter - varies; leaks have occurred
structures, and disposal trenches, contains                 Pu-239, Sr-90, U-238
                                with known soil contamination.
contaminated sludge and scale.

        Am-241 = 241 americium                 K-40             = 40 potassium
        Cs-134 = 134 cesium                    Ni-63            = 63 nickel
        Cs-137 = 137 cesium                    Pu-238           = 238 plutonium
        Co-60 = 60 cobalt                      Pu-239/240       = 239/240 plutonium
        Eu-152 = 152 europium                  Ra-226           = 226 radium
        Eu-154 = 154 europium                  Sr-90            = 90 strontium
        Eu-155 = 155 europium                  Th-228           = 228 thorium
        H-3    = tritium                       U-238            = 238 uranium

        1  The contaminants of potential concern were identified from the Qualitative Risk
Assessment.
        2  Data not available for this site.  Contaminants of potential concern identified based
on anologous site 116-D-9 Crib.

                Table 3.  Description of 100-DR-1 Operable Unit High Priority
                            Radioactive Liquid Waste Disposal Sites.

        Waste Site                  Physical Description of Waste Site
Former Waste Site Use                            1 Contaminants of Potential
                                                                                                
Concern

          116-D-7               Reinforced rectangular concrete retention               Held
cooling water effluent from 105-D and            Cs-134, Cs-137, Co-60, Eu-152,
        Retentention Basin      basin; two cells, 142.3 m long x 70.1 m                 105-DR
Reactors for cooling/decay before                 Eu-154, Eu-155, Pu-238,
                                wide x 7.3 m deep.                                      release
to the Columbia River, probably               Pu-239/240, chromium, Ni-63,
                                                                                        received
ruptured fuel element waste.                        Th-228, U-238

          116-DR-9              Reinforced rectangular concrete retention               Held
cooling water effluent from 105-D and            Cs-134, Cs-137, Co-60, Eu-152,
        Retention Basin         basin; two cells; 182.9 m long x 83.2 m                 105-DR
Reactors for cooling/decay before              Eu-154, Eu-155, Ni-63, Pu-239,
                                wide x 6.1 m deep.                                      release
to the Columbia River; probably               Sr-90, arsenic, chromium, PCBs,
                                                                                        received



ruptured fuel element waste.                 benzo(a)pyrene, Ra-226, U-238

        116-DR-1, 116-          Unlined co-located trenches.  Length and                Received
effluent overflow from the 116-D-            Cs-134, Cs-137, Co-60, Eu-152,
        DR-2 Process            width varies, depth 6.1 m deep.                         7 and
116-DR-9 Retention Basins at times              Eu-154, Eu-155, Pu-239, Na-22,
          Effluent                                                                      of high
activity caused by fuel element                         chromium
          Trenches                                                                      failure.

          107-D and             Unlined trenches.                                       Received
sludge from 116-D-7 and 116-DR-             Cs-134, Cs-137, Co-60, Eu-152,
        107-DR Sludge           Trench #1, #2 and #3 are each 32.0 m                  9
Retention Basins:  sludge dredged from             Eu-154, Eu-155, Ni-63, Pu-238,
          Trenches              long x 9.1 m wide x 3.1 m deep.                         basins,
disposed to soil then trench                   Pu-239/240, Sr-90, arsenic,
         (includes 5            Trench #4 - 25.9 m x 6.1 m x 3.1 m
backfilled.                                          chromium, PCBs, benzo(a)pyrene
          separate              deep.
         trenches)              Trench #5 - 15.2 m x 6.1 m x 3.1 m
                                deep.

        116-D-1A and            116-D-1A, unlined trench, 39.6 m long x                 Received
contaminated water from 105-D               Cs-134, Cs-137, Co-60, Eu-152,
        116-D-1B Fuel           3.1 m wide 1.8 m deep.                                  Fuel
Storage Basin.                                     Eu-154, Eu-155, Ni-63,
        Storage Basin
Pu-239/240, Na-22, Ra-226,
          Trenches              116-D-1B, unlined trench, 30.5 m wide
Sr-90, Th-228, chromium
                                x 3.1 m wide x 4.6 m deep.

          2 100-D and           Buried parallel buried process effluent
Transported reactor cooling water from the           Cs-134, Cs-137, Co-60, E4-154,
        100-DR Buried           pipelines.  Total length approximately                  105-D
and 105-DR Reactors to the 116-D-7                Er-155, Ni-63, Pu-238, Pu-
        Process Effluent        2.100 m pipe diameter 152 cm buried up                  and 116-
DR-9 Retention Basins, outfall                   239/240, Sr-90, U-238
           Pipelines            to 6 m below surface.
structures and the 116-DR-1 and 116-DR-2
                                                                                        Trenches
.  The buried process effluent
                                                                                        pipeline
s may contain contaminated sludge
                                                                                        and
scale.

         3 116-D-2A             Unlined earthen structure, 3.1 m X 3.1.m                Received
liquid effluents following fuel             Cs-137, Co-60, Eu-152, Eu-154,
           Cribs                X 3.1 m deep.                                           cladding
failures from 105-D Reactor.                   Ra-226, Sr-90, Th-228

        116-D-9 Crib            Unlined earthen structure, 3.1 m x 3.1.m                Received
liquid effluent from real pits in            Th-228, arsenic, chromium



                                x 3.1 m deep.                                           the 117-
D exhaust air filter building.

        Cs-137      =      137 cesium
        Co-60       =      60 cobalt
        Eu-152      =      152 europium
        Eu-154      =      154 europium
        Eu-155      =      155 europium
        Na-22       =      22 sodium
        Ni-63       =      63 nickel
        Pu-238      =      234 plutonium
        Pu-239/240  =      239/240 plutonium
        Ra-226      =      226 radium
        Sr-90       =      90 strontium
        Th-228      =      228 thorium

        1  The contaminants of potential concern were identified from the Qualitative Risk
Assessment.
        2  Contaminants are based on analogous site 100-H Buried Process Effluent Pipeline.
        3  Contaminants were identified in soil below 15 feet, and there is little likelihood of
exposure to humans and ecological receptors.

                Table 4.  Description of 100-HR-1 Operable Unit High Priority
                             Radioactive Liquid Waste Disposal Sites.

                                                                                                
1 Contaminants of Potential
        Waste Site                   Physical Waste Site Description
Former Waste Site Use                           Concern

          116-H-7               Reinforced rectangular concrete retention               Held
effluent from 105-H Reactor for            Cs-134, Cs-137, Co-60, Eu-152,
        Retention Basin         basin.                                                  cooling
and decay of short-lived                   Eu-154, Eu-155, Pu-238,
                                193 m long x 84 m wide x 6 m deep.
radionuclides before being released to            Pu-239/240, K-40, Ra-226,
                                                                                        the
Columbia River.  Large leaks                Sr-90, Th-228, U-238, arsenic,
                                                                                        occurred
during operation and                      chromium, lead, zinc
                                                                                        underlyi
ng soil was contaminated.

        116-H-1 Process         Unlined trench.                                         Received
reactor cooling water made             Cs-137, Co-60, Eu-152, Eu-154,
        Effluent Trench         59 m long x 34 m wide x 5 m deep.
radioactive through contact with failed           Eu-155, Pu-239/240, K-40,
                                                                                        fuel
elements.  Received sludge from            Ra-226, Sr-90, Th-228, arsenic,
                                                                                        116-H-7



Retention Basin when 105-H                         chromium
                                                                                        Reactor
was deactivated.

          100-H Buried          Buried parallel process effluent pipelines:
Transported reactor cooling water from          Cs-134, Cs-137, Co-60, Eu-152,
        Process Effluent        total length of 1.5 m diameter piping is 902            the 105-
H Reactor to the 116-H-7                Eu-154, Eu-155, Ni-63, Pu-238,
           Pipelines            m; total length of 0.5 m piping is 325 m.
Retention Basin, 116-H-5 Outfall                   Pu-239/240, Sr-90, U-238
                                Buried up to 6 m below surfare; no known
Structure, and 116-H-1 Process Effluent
                                soil contamination.                                     Trench.
The pipelines may contain
                                                                                        contamin
ated sludge and scale.

         116-H-4                Unlined crib.                                           Received
reactor cooling water                  None identified in Qualitative
        Pluto Crib              3 m long x 3 m wide x 3 m deep; crib was
contaminated by failed fuel elements.                Risk Assessment
                                excavated and removed in 1960 to allow                  Crib was
excavated and material buried
                                construction of the 132-H-2 filter building.            in 118-
H-5 Burial Ground.  A filter
                                                                                        building
(132-H-2) was later built on the
                                                                                        116-H-4
Pluto Crib site.

        Cs-134          =       134 Cesium
        Cs-137          =       137 Cesium
        Co-60           =       60 Cobalt
        Eu-152          =       152 Europium
        Eu-154          =       154 Europium
        Eu-155          =       155 Europium
        K-40            =       40 Potassium
        Ni-63           =       63 Nickel
        Pu-238          =       238 Plutonium
        Pu-239/240      =       239/240 Plutonium
        Ra-226          =       236 Radium
        Sr-90           =       90 Strontium
        Th-228          =       238 Thorium
        U-238           =       238 Uranium

        1  The contaminants of potential concern were identified from the Qualitative Risk
Assessment (QRA).

        Table 5.  10 Additional High Priority Liquid Radioactive Disposal
                   Sites from 100-BC-1,100-DR-1, and 100-HR-1.



           OU                        Site                     Number              Analogous Site

        100-BC-1        Fuel Storage Basin Trench          116-B-2              116-D-1A
                        Pluto Crib                         116-B-3              116-D-2A
                        Crib                               116-B-6A             116-D-2A
                        Crib                               116-B-6B             116-D-2A
                        French Drain                       116-B-9              116-B-4
                        Dry Well/Quench Tank               116-B-10             116-B-4
        100-DR-1        Crib                               116-D-4              116-D-2A
                        Crib                               116-D-9              116-D-2A
                        French Drain                       116-D-6              116-B-4
        100-HR-1        Effluent Disposal Trench           116-H-2              116-B-1

                        Table 6.  100 Area Analogous Sites.

           Waste Site Description               100-B/C Area    100-D/DR Area      100-H Area
Site
                                                    Site             Site

        Process Effluent Disposal Trench          116-B-1         116-DR-1            116-H-1
                                                                  116-DR-2

        Fuel Storage Basin Trench                 116-B-2         116-D-1a               --
                                                                  116-D-1b

        Dummy Decontamination French              116-B-4            --               116-H-3
        Drain

        Process Effluent Retention Basin          116-B-11        116-D-7             116-H-7
                                                  116-C-5         116-DR-9

        Reactor Confinement Seal Pit                 --           116-D-9             116-H-9
        Drainage Crib

        Process Effluent Outfall Structure        116-B-7         116-D-5             116-H-5
                                                  132-B-6         116-DR-5
                                                  132-C-2

        Process Effluent Pipelines             Process Effluent  Process Effluent  Process
Effluent
                                                 Pipelines         Pipelines         Pipelines

        Effluent Pumping Station                    ----           132-D-3            132-H-3

        Exhaust Air Filter Building               132-B--4          117-D             132-H-2

        Pluto Crib                                116-B-3          116-D-2a           116-H-4
                                                  116-C-2



        Gas Recirculation Building                132-B-5           115-D               ----

        Table 7.  The Hanford Sitewide Background Summary Statistics and Upper
                   Threshold Limits (UTL) for Inorganic Analytes in Soil.

            Analyte                             95%                                     95%
                                          Distribution a                               UTL b
                                              (mg/kg)                                 (mg/kg)

        Aluminum                             13,800                                   15,600

        Antimony                                NR                                     15.7 c

        Arsenic                                7.59                                     8.92

        Barium                                 153                                      171

        Beryllium                              1.62                                     1.77

        Cadmium                                 NR                                     0.66 c

        Calcium                              20,410                                   23,920

        Chromium                              23.4                                      27.9

        Cobalt                                17.9                                      19.6

        Copper                                25.3                                      28.2

        Iron                                 36,000                                    39,160

        Lead                                 12.46                                     14.75

        Magnesium                            7,970                                     8,760

        Manganese                             562                                       612

        Mercury                              0.614                                      1.25

        Molybdenum                             NR                                       1.4 c

        Nickel                                22.4                                      25.3

        Potassium                            2,660                                      3,120

        Selenium                               NR                                        5 c

        Silver                                1.4                                        2.7



        Sodium                                963                                       1,290

        Thallium                               NR                                        3.7 c

        Titanium                             3,020                                       3,570

        Vanadium                              98.2                                       111

        Zinc                                  73.3                                        79

        Zirconium                             47.3                                       57.3

                Table 8.  Comparison of Existing Sitewide Background Data Set to Risk-Based
Screening Levels from HSBRAM
                                              (DOE/RL 1991) for Soil.  Concentrations in pCi/g.

        Analyte         Sample          Maximum         95% UCL         Concentration to
Risk from 75%           Risk from               Risk from 95%
                        Average                        (Weibull)         Reach 10-4 Risk
Sample                  Maximum                 UCL (Weibull)
                                                                                                
Background              Background              Background
                                                                                                
Concentrations          Concentrations          Concentrations

        K-40                    15              38.2            19.7                    7.71
1.95e-04                4197e-04                2.56e-04

        Co-60                0.067                11                                    1.95
3.44e-06                5.64e-04

        Sr-90                 0.10             0.432            0.36                    3790
3.58e-09                1.55e-08                1.29e-08

        Ru-106             8.4e-03             0.236                                     128
6.55e-09                1.84e-07

        Cs-134              -3e-03            0.0848                                    8.09
-3.72e-08                1.05e-06

        Cs-137                0.55              7.65            1.78                    2.88
1.91e-05                2.65e-04                6.18e-05

        Eu-154               6e-04            0.0978                                    2.65
2.26e-08                3.69e-06

        Eu-155                0.05             0.163                                     301
1.67e.08                5.43e-08



        Ra-226                0.71               1.2            0.98                   0.707
1.00e.04                1.69e-04                1.38e-04

        Th-232                0.69             0.893                                   0.724
9.52e-05                1.23e-04

        U-234                 0.67              1.18           1.122                     326
2.06e-07                3.62e-07                3.44e-07

        U-235                0.026            0.0552                                    16.5
1.57e-07                3.34e-07

        U-238                 0.68              1.23           1.043                    68.3
9.93e-07                 1.80e-06               1.52e-06

        Pu-238               9e-04             0.013                                     156
5.78e-10                 8.35e-09

        Pu-239/240            0.01              0.04           0.035                     139
7.18e-09                 2.87e-08               2.51e-08

        Am-241                0.14              0.14                                     131
1.07e-07                 1.07e-07

        Total Risk
4.14e-04                 1.63e-03               4.56e-04

                Table 9.  Endangered and Threatened Species Potentially Found on the 100 Areas.

             Species                                                    Notes

                                                        Endangered Vascular Plants

        Persistentsepal yellowcress             Known to have a scattered distribution because
of specialized habitat
        (Rorippa columbiae)                     requirements or habitat loss; generally occurs
in marshy places; known to
                                                inhabit wet shoreline of Hanford Reach in Benton
County

        Northern Wormwood                       Rare, local endemic species near the river; not
known from the Hanford Site
        (Artemisia campertris ssp               but reported just to the north near Beverly,
Grant County
        borealis var workskioldii)

                                                        Threatened Vascular Plants

        Columbia milk-vetch                     Locally endemic to area near Priest Rapids Dam;
could potentially occur in



        (Astragalus columbianus)                Northwest portion of the Hanford Site along the
Columbia River

        Hoover's desert parsley                 Locally endemic to south-central Washington,
including Benton County;
        (Lomatium tuberosurn)                   known to inhabit rocky hillsides

                                                        Endangered Birds

        American white pelican                  Flocks have recently become common in the
Columbia Basin during all seasons
        (Pelecanus erythrorhynchus)             foraging on fish, amphibians, and crustaceans,
and roosting on islands

        Peregrine falcon                        Breeds and winters in eastern Washington,
inhabiting open marshes, river
        (Falco peregrinus)                      shorelines, wide meadows, and farmlands; nests
on undisturbed cliff faces; an
                                                erratic visitor to the Hanford Site

        Sandhill crane                          Inhabits open prairies, grain fields, shallow
lakes, marshes, and ponds; common
        (Grus canadensis)                       migrant during spring and fall in Washington;
some known and suspected
                                                nesting sites in eastern Washington; an
occasional visitor at the Hanford Site

                                                        Threatened Birds

        * Bald eagle                            Regular winter visitor to the Columbia River,
feeding on spawned-out salmon
        (Haliaeetus leucocephalus)              and waterfowl; they roost in the 100 Areas and
nest (unsuccessfully to date)
                                                along the Hanford Reach

        Ferruginous hawk                        Inhabits open prairies and sagebrush plains,
usually with rocky outcrops or
        (Buteo regalis)                         scattered trees; known to nest in Benton and
Franklin Counties, including the
                                                Hanford Site; rarely winter in Washington, but
are known to occasionally
                                                forage on small mammals, birds, and reptiles on
sagebrush plains of the
                                                Hanford Site

                                                        Threatened Mammals

        Pygmy rabbit                            Inhabits undisturbed areas of sagebrush with
soils soft enough to permit
        (Sylvilagus idahoensis)                 burrows; once known to exist on the Hanford Site
west of the 200 Areas
                                                plateau

        Source:  DOE 1990a-f, DOE 1991a-f



        *        Indicates both state and federal designation

                Table 10.  Threatened, Endangered, and Candidate Birds of the Hanford Site
                                that May Occur in the Vicinity of the 100 Areas.

        Common Name                     Latin Name                      Federal Status
State Status

        Bald eagle a                Haliaeetus leucocephalus            Threatened
Threatened

        Peregrine falcon b          Falco peregrinus                    Endangered
Endangered

        American white pelican a    Pelecanus erythrorhynchos                --
Endangered

        Sandhill crane a            Grus canadensis                          --
Endangered

        Ferruginous hawk a          Buteo regalis                       Candidate
Threatened

        Loggerhead shrike a         Lanius ludovicianus                 Candidate
Candidate

        Sage grouse b,c             Centrocercus urophasianus           Candidate
Candidate

        Common loon a               Gayla immer                              --
Candidate

        Northern goshawk c          Accipiter gentilis                       --
Candidate

        Swainson's hawk a           Buteo swainsoni                     Candidate-3
Candidate

        Golden eagle a              Aquila chrysaetos                        --
Candidate

        Flammulated owl c           Otus flammeolus                          --
Candidate

        Burrowing owl c             Athene cunicularia                       --
Candidate

        Sage thrasher c             Oreoscoptes montanus                     --
Candidate



        Sage sparrow a              Amphispiza belli                         --
Candidate

        Long-billed curlew a        Numenius americanus                 Candidate-3
--

        a  Observed during 100 Area surveys (Sacksehewsky and Landeen 1992).
        b  Accidental occurrence, not likely to be found on the area.
        c  100 Areas contain suitable habitat for this species.

                                                        Table 11

                                                                  IRM

                        Site                                     Liquid
Contaminant     Est. Depth      Approximate                                        Approx.
           OU           Number             Name                  Waste        Size
to Engr.       Overburden        Principle Contaminants         Distance to
                                                                Disposal                  Depth
A       Struct. A         Depth A                                       Reactor (Ft)

        100-BC-1       116-B-1       Process Effluent Trench       X            M        15-20
FT         15 FT C          0-15 FT        Rads, Cr, Mn, Zn                    2600

                                     Fuel Storage Basin
        100-BC-1       116-B-2       Trench                        X            S        7 - 25
FT        15 FT            0-15 FT        Rads, MIBK                          150

                                                                                                
Rads, Ag, Cr,
        100-BC-1       116-B-3       Pluto Crib                    X            S        4-17 FT
13 FT D          13 FT          semivolatiles                        60

                                     Dummy
                                     Decontamination
Rads, nitrate, sodium
        100-BC-1       116-B-4       French Drain                  X            S        6-20 FT
E        20 FT            20 FT          oxalate, sodium sulfamate            60

        100-BC-1       116-B-5       Crib (108-B)                  X            S        6-22.5
FT        11.5 FT          11.5 FT        Rads, Ba, Hg, Zn                     750

                                                                                                
4 FT (contam
                                                                                                
soil inside    Rads, probably Cr, Cu,
        100-BC-1       116-B-11      Retention Basin E             X            L        20-34
FT         20 FT            tank)          Fe, Hg, Mn, Pb, Zn                  2450

        100-BC-1       116-B-12      Crib (117-B)                  X            S        6-26 FT



6 FT             6 FT           Rads                                 550

                                                                                                
Rads, Cr, Cu, Fe, Hg, Mn,
        100-BC-1       116-B-13      Sludge Trench                 X            M        10 FT
10 FT            4-10 FT        Pb, Zn                              2300

                                                                                                
Rads, Cr, Cu, Fe, Hg, Mn,
        100-BC-1       16-B-14       Sludge Trench                 X            M        10 FT
0 FT             4-10 FT        Pb, Zn                              2625

        100-BC-1       116-C-1       Process Effluent Trench       X            L        36 FT F
25 FT            25 FT          Rads, Cr, Mn, Zn                    2950

                                     Retention Basin
Rads, Cr, Cu, Fe, Hg, Mn,
        100-BC-1       116-C-5       (carbon steeltanks)           X            L        20 FT
0 FT             3 FT           Pb, Zn, semivolatiles               1965

                                                                                                
8 FT (2 ft
                                                                                                
above grade
                                     Fuel Storage Basin
to 6 ft below  Rads, Organics, Beta-
        100-DR-1       116-D-IA      Trench                        X            M         0-56
FT         6 FT             grade)         BHC, Cd, Cr, Pb, Ni                 130

                                                        Table 11

                                                                  IRM

                        Site                                     Liquid
Contaminant     Est. Depth      Approximate                                        Approx.
           OU           Number             Name                  Waste        Size
to Engr.       Overburden        Principle Contaminants         Distance to
                                                                Disposal                  Depth
A       Struct. A         Depth A                                       Reactor (Ft)

                                                                                                
17 FT (2 ft
                                                                                                
above grade
                                        Fuel Storage Basin
to 15 ft below   Rads, Organics, Cr, Pb,
        100-DR-1        116-D-1B        Trench                     X            M       0-20 FT
15 FT         grade)           Zn                                 130

                                        Liquid Waste Process



        100-DR-1        116-DR-2        Effluent Trench            X            L       6-25 FT
20 FT         20 FT            Rads, Organics, Ag, Cd             2500

                                        Liquid Waste Process
Rads, Organics, Ag, Cr,
        100-DR-1        116-DR-1        Effluent French            X            M       6-25 FT
20 FT         20 FT            Zn                                 2500

                        116-D-7         Process Effluent
Rads, Di-n-butly
        100-DR-1        (107-D)         Retention Basin            X            L       10 to 35
FT       24 FT         14 FT            phthalate, phenol, Cr              2150

                        116-DR-9        Process Effluent
Rads, Organics, As, Cd,
        100-DR-1        (107-D)         Retention Basin            X            L       10 to 40
FT       20 FT         10 FT            Cr, Ni                             1750

                                        Sludge Disposal
        100-DR-1        107-D/DR        Trenches Trench 1          X            S       6-19 FT
10 FT         16 FT            Unknown                            2250

                                        Trench 2                                S       6-19 FT
10 FT         16 FT            Unknown                            2250

                                        Trench 3                                S       6-19 FT
10 FT         16 FT            Unknown                            1750

                                        Trench 4                                S       6-19 FT
10 FT         16 FT            Unknown                            2100

                                        Trench 5                                S       6-19 FT
10 FT         16 FT            Unknown                            2300

                                        Process Effluent
Rads, Acetone, Methylene
        100-DR-1                        Pipeline                   X            L       VARIES
VARIES        VARIES           Chloride, Toluene

        100-DR-1        116-D-2         Pluto Crib                 X            S       10 - 15
FT        10 FT                          Rads, Organics                     625

        100-DR-1        116-D-9         Seal Pit Crib              X            S       N/A
10 FT         N/A              Rads, Acetone

                                        Process Effluent Disp
Rads, As, Cr, Pb, PNA
        100-HR-1        116-H-1         Trench                     X            L       0-20 FT
15 FT         15 FT            semivolatiles                      900

        100-HR-1        116-H-4         Pluto Crib                 X            S       No CV b
10 FT         10 FT            unknown                            250

        100-HR-1        100-H           Buried Pipelines           X            L       varies



varies        varies           Rads, Trit, U                      900

                                                        Table 11

                                                                  IRM

                        Site                                     Liquid
Contaminant     Est. Depth      Approximate                                        Approx.
           OU           Number             Name                  Waste        Size
to Engr.       Overburden        Principle Contaminants         Distance to
                                                                Disposal                  Depth
A       Struct. A         Depth A                                       Reactor (Ft)

                                                                                                
Rads with less than
        100-HR-1        116-H-7         Retention Basin            X            L       16-26 FT
20 FT         4 FT              0.5pCi/g                         1100

                                        Effluent Disposal
        100-HR-1        116-H-2         Trench                     X            M       N/A
10 FT         10 FT             Rads, Tritium                    250

        NOTES:  A.   Estimated depths are measured from current grade around the site and are
based on limited or incomplete information.
                     Actual depths may vary considerably from estimates.
                B.   No contaminated volume - contaminants removed.
                C.   116-B-1:  Constructed with gravel fill 15-21 FT; overburden = 1-15 FT, 15-
21 FT engineered design fill.
                D.   Depth includes 3 FT of mounding above local grade.  Without mounding depth
= 10 FT.
                E.   Contaminant depths assumed.
                F.   Minimum thickness (depth) borehole ended in contaminated material; top of
saturated zone is approximately 49 feet below
                     ground surface.
                *    Data based on reported values in the Rev. 0 LFI and draft FFS.
                N/A = Not applicable
                S = Small
                M = Medium
                L = Large

                                Table 12.  100-BC-1 Waste-site Profile.

           Waste            Extent of Contamination                              Media/
Contaminant               Maximum
        Site/Group                                                              Material



Concentration
        (Retention      Volume     Length      Width      Area      Depth
Detected
          Basin)         (m3)       (m)        (m2)       (m2)       (m)
(a)

        116B-11       118835.0     210.3      111.3     23406.0      6.1         Soil
Radionuclides              pCi/g
                                                                                 Concrete
14 C                     2.59(10 2)
                                                                                                
60 Co                    4.39(10 3)
                                                                                                
137 Cs                   8.30(10 3)
                                                                                                
152 Eu                   2.83(10 4)
                                                                                                
154 Eu                   8.24(10 3)
                                                                                                
63 Ni                    5.10(10 4)
                                                                                                
238 Pu                     7.66
                                                                                                
239/240 Pu               3.40(10 2)
                                                                                                
90 Sr                    2.10(10 2)
                                                                                                
238 U                      9.00

                                                                                                
Inorganics                mg/kg
                                                                                                
Arsenic                    (e)
                                                                                                
Cadmium
                                                                                                
Chromium VI
                                                                                                
Lead

                                Table 12.  100-BC-1 Waste-site Profile.

           Waste            Extent of Contamination                              Media/
Contaminant               Maximum
        Site/Group                                                              Material
Concentration
        (Retention      Volume     Length      Width      Area      Depth
Detected
          Basin)         (m3)       (m)        (m2)       (m2)       (m)
(a)



        116-C-5         145210.0    (c)        (c)      23805.0     6.1         Soil
Radionuclides               pCi/g
                                                                                Concrete
241 Am                    3.40(10 1)
                                                                                                
14 C                      2.59(10 2)
                                                                                                
60 Co                     1.95(10 3)
                                                                                                
137 Cs                    2.15(10 4)
                                                                                                
152 Eu                    5.75(10 3)
                                                                                                
154 Eu                    6.53(10 3)
                                                                                                
3 II                      1.78(10 3)
                                                                                                
238 Pu                      9.40
                                                                                                
239/240 Pu                2.30(10 2)
                                                                                                
90 Sr                     7.70(10 2)
                                                                                                
228 Th                      4.40

                                                                                                
Inorganics                  mg/kg
                                                                                                
Barium                      2.60(2)
                                                                                                
Cadmium                   8.40(10 1)
                                                                                                
Chromium VI               6.09(10 2)
                                                                                                
Lead                      5.64 (10 2)
                                                                                                
Mercury                      4.30

        100 B/C Buried   302973.0  6533.0    varies     varies      varies      Soil
Radionuclides               pCi/g
        Pipelines                                                               Steel
60 Co                     2.81(10 3)
                                                                                Concrete
137 Cs                    1.11(10 5)
                                                                                Sludge
152 Eu                    1.68(10 1)
                                                                                                
154 Eu                    3.41(10 3)
                                                                                                
155 Eu                    9.42(10 3)
                                                                                                
63 Ni                     6.18(10 1)
                                                                                                



238 Pu                    1.41(10 2)
                                                                                                
239/240 Pu                2.80(10 3)
                                                                                                
90 Sr                     2.04(10 3)

        100 B/C Pipeline 1325.0    76.2      5.8        441.0       3.0         Soil
Radionuclides               pCi/g
        Soil (Leak at                                                           Concrete
60 Co                     4.64(10 3)
        Junction Box)
239/240 Pu                1.00(10 1)
                                                                                                
90 Sr                     1.36(10 2)

                                Table 12.  100-BC-1 Waste-site Profile.

        Waste Site/Group                        Extent of Contamination
Media/                 Contaminant               Maximum
                                                                                                
Material                                        Concentration
                                        Volume          Length          Width           Area
Depth                                                     Detected
                                        (m3)            (m)             (m2)            (m2)
(m)                                                          (a)

        116-B-1 (Process Effluent       3001.0          112.2           13.1            1470.0
4.6     Soil                    Inorganics                  mg/kg
        Disposal Trench)
Chromium VI                3.30(10 1)
                                                                                                
Manganese                  8.39(10 3)

        116-C-1 (Process Effluent       31441.0         169.8           32.6            5535.0
5.8     Soil                    Radionuclides               pCi/g
        Disposal Trench)
Concrete                137 Cs                     1.18(10 1)
                                                                                                
152 Eu                       6.63
                                                                                                
239/240 Pu                   5.30

                                                                                                
Inorganics                  mg/kg
                                                                                                
Chromium VI                  (e)

        116-B-13 (Sludge Trench)        924.0           15.2            15.2            228
4.0     Sludge                  Radionuclides                (b)



                                                                                                
241 Am
                                                                                                
137 Cs
                                                                                                
60 Co
                                                                                                
152 Eu
                                                                                                
154 Eu
                                                                                                
63 Ni
                                                                                                
238 Pu
                                                                                                
259/240 Pu
                                                                                                
90 Sr
                                                                                                
228 Th
                                                                                                
3 H
                                                                                                
238 U

                                                                                                
Inorganics                   (b)
                                                                                                
Arsenic
                                                                                                
Barium
                                                                                                
Cadmium
                                                                                                
Chromium VI
                                                                                                
Mercury
                                                                                                
Lead

                                                        Table 12.  100-BC-1 Waste-site Profile.

        Waste Site/Group                                Extent of Contamination
Media/       Contaminant                 Maximum
                                                                                                
Material                          Concentration Detected
                                   Volume        Length         Width           Area
Depth                                                    (a)
                                   (m 3)          (m)            (m)            (m 2)        (m)
(a)



        116-B-14 (Sludge Trench)   439.0         36.6           3.0             110.0       4.0
Sludge          Radionuclides                 b
                                                                                                
241 Am
                                                                                                
14 C
                                                                                                
137 Cs
                                                                                                
60 Co
                                                                                                
152 Eu
                                                                                                
154 Eu
                                                                                                
63 Ni
                                                                                                
238 Pu
                                                                                                
239/240 Pu
                                                                                                
90 Sr
                                                                                                
228 Th
                                                                                                
Tritium
                                                                                                
238 U

                                                                                                
Inorganics                   b
                                                                                                
Arsenic
                                                                                                
Barium
                                                                                                
Cadmium
                                                                                                
Chromium VI
                                                                                                
Mercury
                                                                                                
Lead

        116-B-4 (French Drain)     3.2           1.2 (f)        1.2 (f)         1.1         2.7
Soil            Radionuclides              pCi/g
                                                                                                
Steel           60 Co                    2.68(10 2)
                                                                                                
137 Cs                   2.08(10 2)
                                                                                                
152 Eu                   4.20(10 2)
                                                                                                



154 Eu                   4.54(10 1)
                                                                                                
239/240 Pu                 8.60

        116-B-12 (Seal Pit Crib)  0.0           0.0             0.0             0.0        0.0
NA              None                         e

        116-B-5 Crib              1022.0        29.0            8.2             232.0      4.3
Soil            Radionuclides             pCi/g
                                                                                                
Concrete        152 Eu                   1.15(10 1)
                                                                                                
3 H                      2.96(10 4)

                                                                                                
Inorganics                 mg/kg
                                                                                                
Barium                   4.84(10 2)
                                                                                                
Mercury                    2.90

        a       Where concentration exceeds preliminary remediation goals.
        b       Based on retention basin group data.
        c       Contamination is defined by an additional 12.2 m (40 ft) radius beyond the
retention basin walls
        d       Data is from pipeline sludge.  Although the in situ PRG are exceeded, impact to
groundwater is expected to be negligible due
                to containment of the material by the pipe.
        e       Based on Process Document group data.
        f       1.2 m (4 ft) is the diameter of the french drain
        g       Assumed to meet in situ PRG.
        h       No quantitative data is available.  Constituents are assumed from Miller and
Wahlen 1987.
        COPC = contaminants of potential concern
        NA = no applicable
        Dimensions = Contaminated volume dimensions from the FFS.
        D&D = decontamination and decommissioning

                                        Table 13.  100-DR-1 Waste-site Profiles.

                                                Extent of Contamination
Maximum
                                                                                                
Concentration
        Waste Site              Volume          Length          Width          Area        Depth
Media/          Refined           Detected
         (group)                (m 3)            (m)             (m)          (m 2)         (m)
Material          COPC                (a)

        116-D-7                 125760.0        148.4           79.2        11753.0         10.7
Soil            Radionuclides       pCi/g



        (retention basins)
Concrete        14 C                    4.3x10 2
                                                                                                
Sludge          60 Co                  3.05x10 3
                                                                                                
137 Cs                 1.32x10 3
                                                                                                
152 Eu                 2.96x10 4
                                                                                                
154 Eu                 9.94x10 3
                                                                                                
3 H                    1.98x10 4
                                                                                                
239/240 Pu             2.90x10 2
                                                                                                
90 Sr                  3.73x10 2

                                                                                                
Inorganics          mg/kg
                                                                                                
Chromium VI            5.16x10 1

        107 D/DR #1             2316.0          38.1            15.2       652.0            4.0
Sludge          Radionuclides       assumed from
        (sludge trench)
14 C                116-DR-9 and
                                                                                                
137 Cs              116-D-7 data
                                                                                                
60 Co
                                                                                                
152 Eu
                                                                                                
154 Eu
                                                                                                
3 H
                                                                                                
239/240 Pu
                                                                                                
90 Sr
                                                                                                
226 Ra
                                                                                                
228 Th

                                                                                                
Inorganics
                                                                                                
Arsenic
                                                                                                
Cadmium
                                                                                                
Chromium VI



                                        Table 13.  100-DR-1 Waste-site Profiles.

                                                Extent of Contamination
Maximum
                                                                                                
Concentration
        Waste Site              Volume          Length          Width          Area        Depth
Media/          Refined           Detected
         (group)                (m 3)            (m)             (m)          (m 2)         (m)
Material          COPC                (a)

        107 D/DR # 2            2316.0           38.1           15.2           572.0        4.0
Sludge          Radionuclides    assumed from
        (sludge
14 C             116-DR-9 and
        trench)
137 Cs           116-D-7 data
                                                                                                
60 Co
                                                                                                
152 Eu
                                                                                                
154 Eu
                                                                                                
3 H
                                                                                                
239/240 Pu
                                                                                                
90 Sr
                                                                                                
226 Ra
                                                                                                
228 Th

                                                                                                
Inorganics
                                                                                                
Arsenic
                                                                                                
Cadmium
                                                                                                
Chromium VI

                                        Table 13.  100-DR-1 Waste-site Profiles.

                                                Extent of Contamination
Maximum
                                                                                                



Concentration
        Waste Site              Volume          Length          Width          Area        Depth
Media/          Refined           Detected
         (group)                (m 3)            (m)             (m)          (m 2)         (m)
Material          COPC                (a)

        107 D/DR #3             2316.0          38.1            15.2          579.0         4.0
Sludge          Radionuclides   assumed from
        (sludge trench)
14 C            116-DR-9 and
                                                                                                
137 Cs          116-D-7 data
                                                                                                
60 Co
                                                                                                
152 Eu
                                                                                                
154 Eu
                                                                                                
3 H
                                                                                                
239/240 Pu
                                                                                                
90 Sr
                                                                                                
226 Ra
                                                                                                
228 Th

                                                                                                
Inorganics
                                                                                                
Arsenic
                                                                                                
Cadmium
                                                                                                
Chromium VI

                                        Table 13.  100-DR-1 Waste-site Profiles.

                                                Extent of Contamination
Maximum
                                                                                                
Concentration
        Waste Site              Volume          Length          Width          Area        Depth
Media/          Refined           Detected
         (group)                (m 3)            (m)             (m)          (m 2)         (m)
Material          COPC                (a)

        107 D/DR #4             1561.0          32.0            12.2          390.0         4.0
Sludge          Radionuclides   assumed from



        (sludge
14 C            116-DR-9 and
        trench)
137 Cs          116-D-7 data
                                                                                                
60 Co
                                                                                                
152 Eu
                                                                                                
154 Eu
                                                                                                
3 H
                                                                                                
239/240 Pu
                                                                                                
90 Sr
                                                                                                
226 Ra
                                                                                                
228 Th

                                                                                                
Inorganics
                                                                                                
Arsenic
                                                                                                
Cadmium
                                                                                                
Chromium VI

                                        Table 13.  100-DR-1 Waste-site Profiles.

                                                Extent of Contamination
Maximum
                                                                                                
Concentration
        Waste Site              Volume          Length          Width          Area        Depth
Media/          Refined           Detected
         (group)                (m 3)            (m)             (m)          (m 2)         (m)
Material          COPC                (a)

        107 D/DR #5             2005.0          27.4            18.3          501.0         4.0
Sludge          Radionuclides   assumed from
        (sludge trench)
14 C            116-DR-9 and
                                                                                                
137 Cs          116-D-7 data
                                                                                                
60 Co
                                                                                                



152 Eu
                                                                                                
154 Eu
                                                                                                
3 H
                                                                                                
239/240 Pu
                                                                                                
90 Sr
                                                                                                
226 Ra
                                                                                                
228 Th

                                                                                                
Inorganics
                                                                                                
Arsenic
                                                                                                
Cadmium
                                                                                                
Chromium VI

                                        Table 13.  100-DR-1 Waste-site Profiles.

                                                Extent of Contamination
Maximum
                                                                                                
Concentration
        Waste Site              Volume          Length          Width          Area        Depth
Media/          Refined           Detected
         (group)                (m 3)            (m)             (m)          (m 2)         (m)
Material          COPC                (a)

        116-DR-9                260414.0        210.3           101.5         21345.0      12.2
Soil            Radionuclides       pCi/g
        (retention
Concrete        14 C                    1.8x10 2
        basin)
Sludge          60 Co                   2.07x10 3
                                                                                                
137 Cs                  3.25x10 3
                                                                                                
152 Eu                  1.11x10 4
                                                                                                
154 Eu                  3.98x10 3
                                                                                                
239/240 Pu              6.50x10 1
                                                                                                
226 Ra                       1.25



                                                                                                
90 Sr                   1.70x10 2
                                                                                                
228 Th                       1.02
                                                                                                
                                                                                                
Inorganics          mg/kg
                                                                                                
Arsenic                 1.24x10 1
                                                                                                
Cadmium                      1.20
                                                                                                
Chromium VI             7.34x10 1

        116-D-1A                4409.0           43.3           6.7          290.0         15.2
Soil            Radionuclides              pCi/g
        (fuel storage
137 Cs                  2.57x10 1
        basin trench)
152 Eu                       9.17
                                                                                                
239/240 Pu                   8.30
                                                                                                
226 Ra                  4.28x10 1
                                                                                                
                                                                                                
Inorganics          mg/kg
                                                                                                
Cadmium                      1.00
                                                                                                
Chromium VI             1.08x10 2
                                                                                                
Lead                    5.19x10 2

                                        Table 13.  100-DR-1 Waste-site Profiles.

                                                Extent of Contamination
Maximum
                                                                                                
Concentration
        Waste Site              Volume          Length          Width          Area        Depth
Media/          Refined           Detected
         (group)                (m 3)            (m)             (m)          (m 2)         (m)
Material          COPC                (a)

        116-D-1B                2947.0          39.6            12.2          483.0         6.1
Soil            Radionuclides           pCi/g
        (fuel storage
137 Cs                  2.49x10 1



        basin trench)
152 Eu                       9.72
                                                                                                
239/240 Pu                   5.30

                                                                                                
Inorganics
                                                                                                
Chromium VI             3.04x10 1
                                                                                                
Lead                    2.20x10 1

        116-DR-1/2              24,447.0        varies          varies          4,215       5.8
Soil            Radionuclides           pCi/e
        (process
137 Cs                  8.30x10 2
        effluent
152 Eu                  4.42x10 1
        trench)
239/240 Pu              1.40x10 1

                                                                                                
Inorganics              mg/kg
                                                                                                
Cadmium                      1.10
                                                                                                
Chromium VI             1.86x10 2

        116-D-2A                14.4            3.1             3.1             9.6         1.5
Soil            Radionuclides           pCi/g
        (pluto crib)
Timbers         226 Ra                   1.3x10 1

        116-D-9                 0.0             0.0             0.0             0.0         0.0
NA              None                           NA
        (seal pit crib)

                                        Table 13.  100-DR-1 Waste-site Profiles.

                                                Extent of Contamination
Maximum
                                                                                                
Concentration
        Waste Site              Volume          Length          Width          Area        Depth
Media/          Refined           Detected
         (group)                (m 3)            (m)             (m)          (m 2)         (m)
Material          COPC                (a)

        100 D/DR                 (b)             (b)             (b)           (b)          (b)
Steel           Radionuclides        pCi/g



        (pipelines)
Concrete        137 Cs              assumed from
                                                                                                
152 Eu            pipeline group
                                                                                                
154 Eu                      data
                                                                                                
155 Ni
                                                                                                
238 Pu
                                                                                                
239/240 Pu
                                                                                                
90 Sr
        (a)             Where concentration exceeds preliminary remediation goals from the FFS.
        (b)             Based on retention basin group profile
        (c)             Based on group profile
        (d)             No quantitative data is available.  Constituents are assumed from Miller
and Walhen 1987.
        (e)             It is assumed that burial grounds contain immobile forms of waste; thus,
no contaminants are assumed to exceed the reduced infiltration
                        concentrations.
        (f)             no soil contamination has been identified associated with the pipelines,
therefore no volume calculation is made; extent of contamination is
                        limited to the pipeline itself.
        COPC            contaminants of potential concern
        D&D             decontamination and decommissioning
        NA              not applicable

                                                        Table 14.  100-HR-1 Waste-site Profile.

        Waste Site (group)                              Extent of Contamination
Maximum
                                                                                                
Concentration
                                Volume          Length          Width           Area
Depth           Media/          Refined            Detected
                                 (m 3)           (m)             (m)            (m 2)
(m)           Material          COPC                 (a)

        116-H-7 (retention      56483.0         201.8           93.3          18828.0
3.0             Soil            Radionuclides           pCi/g
        basin)
Concrete        60 Co                   2.20 x 10 3
                                                                                                
137 Cs                  2.01 x 10 3
                                                                                                
132 Eu                  1.72 X 10 4
                                                                                                
154 Eu                  5.68 x 10 3



                                                                                                
238 Pu                         6.78
                                                                                                
239/240 Pu              2.00 x 10 2
                                                                                                
90 Sr                     38 x 10 2

                                                                                                
Inorganics              mg/kg
                                                                                                
Arsenic                  4.7 x 10 1
                                                                                                
Lead                    5.40 x 10 2

        116-H-1 (process        12,015.0        58.8            33.5          1970.0
6.1             Soil            Radionuclidcs           pCi/g
        effluent trench)
60 Co                   3.42 x 10 1
                                                                                                
137 Cs                  4.01 x 10 2
                                                                                                
152 Eu                  5.30 x 10 2
                                                                                                
154 Eu                   8.8 x 10 1
                                                                                                
239/240 Pu               1.1 x 10 1

                                                                                                
Inorganics               mg/kg
                                                                                                
Arsenic                 3.79 x 10 1
                                                                                                
Chromium                2.96 x 10 1
                                                                                                
VI                      1.87 x 10 2
                                                                                                
Lead
                                                                                                
ppb
                                                                                                
Organics                9.20 x 10 2
                                                                                                
Chrysene

        116-H-4 (pluto crib)    0.0             0.0             0.0             0.0
0.0             NA              None                            NA

                                                        Table 14.  100-HR-1 Waste-site Profile.

        Waste Site (group)                              Extent of Contamination



Maximum
                                                                                                
Concentration
                                Volume          Length          Width           Area
Depth           Media/          Refined            Detected
                                 (m 3)           (m)             (m)            (m 2)
(m)           Material          COPC                 (a)

        100 H pipeline            (b)            (b)             (b)             (b)
(b)            Steel            Radionuclides   assume data from
        (Pipeline)
Concrete         60 Co             pipeline group
                                                                                                
137 Cs
                                                                                                
152 Eu
                                                                                                
154 Eu
                                                                                                
155 Eu
                                                                                                
63 Ni
                                                                                                
238 Pu
                                                                                                
239/240 Pu
                                                                                                
90 Sr

        132-H-1                 0.0             0.0             0.0             0.0
0.0             NA               None                   NA
        Reactor
        Exhaust Stack
        (D&D facility)

        132-H-2                 0.0             0.0             0.0             0.0
0.0             NA               None                   NA
        Filter Building
        (D&D facility)

        132-H-3                 0.0             0.0             0.0             0.0
0.0             NA               None                   NA
        Effluent
        Pumping
        Station (D&D
        facility)

        (a)     Where concentration exceeds preliminary remediation goals from the FFS.
        (b)     No contaminated soil is associated with the site; therefore, no volume of
contamination is calculated; extent of contamination is limited to the pipeline
                itself.
        (c)     Based on group data.
        COPC = contaminants of potential concern
        NA = not applicable



        D&D = decontamination and decommissioning

                Table 15.  1 Qualitative Risk Assessment Summary for 100-BC-1 Interim Remedial
Measure Sites.

                                                        2 Human Health Risk Estimates
                                                                                                
2 Ecological Risk
                                                                                                
Estimates
                                        3 Residential Land Use                4 Recreational
Land Use             (Environmental
                Waste Site
Hazard
                                  Incremental            Noncancer              Incremental
Noncancer    Quotient)
                                  Cancer Risks           Hazard Index   Cancer Risks
Hazard Index

        116-B-11 Retention        > 1 x 10-2             2.5            > 1 x 10-2
< 1                     > 1
        Basin

        116-C-5 Retention Basin   > 1 x 10-2             2.5            > 1 x 10-2
< 1                     > 1

        Pipeline sludges          > 1 x 10-2             NA 5           > 1 x 10-2
NA 5                    > 1

        Pipeline soils              3 x 10-3             < 1              2 x 10-2
< 1                     < 1

        116-B-1 Process Effluent  > 1 x 10-2             < 1              1 x 10-4
< 1                     < 1
        Trench

        116-C-1 Process           > 1 x 10-2             2.5              2 x 10-3
< 1                     > 1
        Effluent Trench

        116-B-13 and 116-B-14     > 1 x 10-2             2.5            > 1 x 10-2
< 1                     > 1
        Sludge Trenches

        116-B-4 French Drain      > 1 x 10-2             < 1              3 x 10-4
< 1                     > 1

        116-B-12 Crib               5 x 10-4             2.5              3 x 10-6
< 1                     < 1



        116-B-5 Crib                2 x 10-3             < 1              1 x 10-5
< 1                     < 1

        1.      The Qualitative Risk Assessment provides an evaluation of the need for interim
remedial measures at 100-BC-1 sites.

        2.      Human health and ecological risks estimated in the QRA are based on conservative
assumptions that may overstate the
                level of potential risks.  Actual risks associated with the 100-BC-1 sites are
likely to be lower than those presented
                here.

        3.      Corresponds to a frequent-use scenario in the FFS.

        4.      Corresponds to an occasional-use scenario in the FFS.

        5.      NA = Not applicable.  Noncarcenogenic contaminants not detected at this site.
No hazard index was calculated for
                this site.

                Table 16.  Qualitative Risk Assessment 1 Summary for 100-DR-1 Interim Remedial
Measure Sites.

                                                         2 Human Health Risk Estimates
2 Ecological Risk
                                                                                                
Estimates
                                            3 Residential Land Use            4 Recreational
Land Use               (Enviromnental
             Waste Site
Hazard Quotient)

                                        Incremental        Noncancer       Incremental
Noncancer
                                          Cancer            Hazard           Cancer
Hazard
                                           Risks            Index            Risks
Index

        116-D-7 Retention Basin and       4 x 10-3           < 1             3 x 10-5
< 1                   < 1
        107-D Sludge Disposal
        Trenches

        116-DR-9 Retention Basin and      > 1 x 10-2         < 1             > 1 x 10-2
< 1                   > 1
        107-DR Sludge Disposal
        Trenches

        116-DR-1 and 116-DR-2             > 1 x 10-2         < 1               2 x 10-4



< 1                   > 1
        Process Effluent Trenches

        116-D-1A and 116-D-1B Fuel        > 1 x 10-2         < 1               2 x 10-4
< 1                   < 1
        Storage Basin Trenches
                                                                                                
        100-D and 100-DR Buried           > 1 x 10-2         N/A             > 1 x 10-2
N/A                   > 1
        Process Effluent Pipelines 5

        116-D-2A Crib                     8 x 10-3           N/A                5 x 10-5
N/A                   < 1

        6 116-D-9 Crib                    5 x 10-4           > 1                3 x 10-6
< 1                   < 1

        1.      A qualitative risk assessment provides an evaluation of the need for interim
remedial measures at 100-DR-1
                sites.

        2.      Human health and ecological risks estimated in the qualitative risk assessment
are based on conservative
                assumptions that may overstate the level of potential risks.  Actual risks
associated with the 100-DR-1 sites
                are likely to be lower than presented here.

        3.      This corresponds to a frequent-use scenario in the FFS.

        4.      This corresponds to an occasional-use scenario in the FFS.

        5.      Data are not available for risk calculations.  Risks estimates were based on
analogous site 100-H buried
                process effluent pipeline.

        6.      Risk estimates were based on analogous site 116-H-9 Crib.

                N/A - Not Applicable.  Noncarcinogenic contaminants not detected at this site.
No hazard index was
                calculated for this site.

        Table 17.  Qualitative Risk Assessment 1 Summary for 100-HR-1 Interim Remedial Measure
Sites.

                                                                                        2
Ecological Risk
                                        2 Human Health Risk Estimates
Estimates
        Waste Site
(Environmental



                        3 Residential Land Use          4 Recreational Land Use          Hazard
Quotient)

                        Incremental     Noncancer       Incremetal      Noncancer
                          Cancer         Hazard           Cancer         Hazard
                          Risks          Index            Risks          Index

        116-H-7          > 1 x 10-2         2            > 1 x 10-2        0.04
> 1.0
        Retention Basin

        116-H-1 Process  > 1 x 10-2         2              5 x 10-4        0.03
> 1.0
        Effluent Trench

        100-H Buried     > 1 x 10-2                      > 1 x 10-2
> 1.0
        Process Effluent
        Pipeline Sludge                     NA                              NA

        116-H-4 Pluto    Site has been previously addressed.
        Crib

        1  A qualitative risk assessment provides an evaluation of interim remedial measures at
100-HR-1 sites.

        2  Human health and ecological risks estimated in the qualitative risk assessment are
based on conservative
           assumption that may overstate the level of potential risks.  Actual risks associated
with the 100-HR-1 sites are
           likely to be lower than presented here.

        3  Corresponds to a frequent-use scenario in the FFS.

        4  Corresponds to an occasional-use scenario in the FFS.

        NA - Not Applicable.

                                        Table 18.  100-BC-1 Site-Specific Alternative Durations.

                                        Containment             Removal/Disposal
In Situ Treatment               Removal/Treatment/Disposal

        Site                             Duration                  Duration
Duration                          Duration
                                           (yr)                     (yr)
(yr)                                (yr)

        100-BC-1 OPERABLE UNIT



        116-B-11 Retention Basin                                     0.7
1.5
        116-C-5 Retention Basin                                      0.7
1.7
        116-B-13 Sludge Trench                                       0.1
0.2
        116-B-14 Sludge Trench                                       0.1
0.2
        116-B-1 Process Effluent Trench                              0.1
0.7                                 0.2
        116-C-1 Process Effluent Trench                              0.5
3.8                                 0.6
        116-B-5 Crib                        0.1                      0.1
0.3                                 0.1
        116-B-4 French Drain                0.1                      0.1
0.1                                 0.1
        100 B/C PIPELINES                   2.4                      2.4
0.2                                 2.5
        118-U-5 Burial Ground               0.1                      0.1
0.1                                 0.1
        118-B-7 Burial Ground               0.1                      0.1
0.1                                 0.1
        118-B-10 Burial Ground              0.1                      0.1
0.2                                 0.1

                                                Table 19.  100-DR-1 Site-Specific Alternative
Durations.

                                        Containment                     Removal/Disposal
In Situ Treatment               Removal/Treatment/Disposal
                Site                      Duration                          Duration
Duration                           Duration
                                           (yrs)                              (yrs)
(yrs)

        100-DR-1 OPERABLE UNIT

        116-D-7                                                                1.2
2.1

        107 D/DR SLUDGE TRENCHES

                 #1                                                            0.1
0.4                              0.1
                 #2                                                            0.1
0.4                              0.1
                 #3                                                            0.1
0.4                              0.1
                 #4                                                            0.1



0.3                              0.1
                 #5                                                            0.1
0.3                              0.1
        116-DR-9                                                               1.4
3.2
        116-D-1A                                                               0.2
0.3
        116-D-1B                                                               0.1
0.1
        116-DR-1/2                                                             0.4
3.1                              0.5
        116-D-2A                                                               0.1
0.1                              0.1
        100 D/DR PIPELINES                  1.6                                1.0
0.1
        118-D-4A                            0.1                                0.1
0.1                              0.1
        118-D-4B                            0.1                                0.1
0.1                              0.1
        118-D-18                            0.1                                0.1
0.1                              0.1

                                Table 20.  100-HR-1 Waste Site-Specific Alternative Durations.

                                        Containment             Removal/Disposal
In Situ Treatment               Removal/Treatment/Disposal
                SITE
                                          Duration                 Duration
Duration                           Duration
                                           (yrs)                    (yrs)
(yrs)                              (yrs)

        100-HR-1 OPERABLE UNIT

        116-H-7 Retention Basin                                      0.5
8.1                                1.0

        116 H-1 Process Effluent Trench                              0.2
0.2

        116-H-4 Pluto Crib              No interim action proposed at site

        100 H PIPLINES                      0.5                      0.3
0.1



                        Table 21.  100-BC-1 Site-Specific Alternative Costs

                                        Containment                             Removal/Disposal
In Situ Treatment                       Removal/Treatment/Disposal

                Site            Capital         O&M             Present         Capital
O&M             Present         Capital         O&M             Present         Capital
O&M             Present
                                                                 Worth
Worth                                           Worth
Worth

        100-BC-1 OPERABLE UNIT

        116-B-11                  NA            NA                 NA            $50.9
$0.00             $48.1             NA            NA                NA            $51.6
$7.69              $55.5
        Retention Basin

        116-C-5                   NA            NA                 NA            $59.0
$0.00             $56.2             NA            NA                NA            $68.7
$11.9              $75.2
        Retention Basin

        116-B-13 Sludge           NA            NA                 NA             $.87
$0.00              $.83           $1.77          $.94              $2.58          $1.29
$.11               $1.35
        Trench

        116-B-14 Sludge           NA            NA                 NA             $.75
$0.00              $.72           $1.39          $.61              $1.91          $1.18
$.08               $1.20
        Trench

        116-B-1 Process           NA            NA                 NA            $3.13
$0.00             $2.99           $6.59         $4.33              $10.4          $3.43
$.59               $3.83
        Effluent Trench

        116-C-1 Process           NA            NA                 NA            $16.5
$0.00             $15.7           $33.9         $27.7              $54.8          $17.3
$1.45               $17.9
        Effluent Trench

        116-B-5 Crib            $.71          $.27                $.82           $1.13
$0.00             $1.08           $2.19         $1.24              $3.28          $1.50
$.17              $1.60

        116-B-4 French           $40           $13                $.45            $.30
$0.00             $2.83            $.63          $.11               $.72           $.72
$.011               $.71
        Drain

        100 B/C                $47.0         $21.8               $54.6           $36.1



$0.00             $32.9           $7.04         $3.88              $8.87          $38.1
$5.78              $40.0
        Pipelines

        NOTES:

        �  Costs are in millions of dollars
        �  O&M  -  Operation and Maintenance
        �  NA   -  Not Applicable to the Waste Site (see FFS Report)
        �  Coals presented are based on a different exposure scenariao than the selected
scenario, but the relative differences between alternatives is similar (see FFS Report for
detailed cost
           analysis).
        �  Costs presented are preliminary, and are presented for comparison purposes only.  It
is expected that actual costs will be significantly lower.

                                Table 22.  Summary of Estimated Costs for 100-DR-1 Operable Unit
Remedial Alternatives.

                                     Containment
Remove/Dispose                                In Situ Treatment
Remove/Treat/Dispose

                Site    Capital         O&M             Present         Capital         O&M*
Present         Capital         O&M             Present         Capital         O&M
Present
                      ($ million)                        Worth        ($ million)
Worth        ($ million)   ($ million)          Worth        ($ million)   ($ million)
Worth
                                                      ($ million)
($ million)                                     ($ million)
($ million)

        116-D-7         N/A             N/A             N/A             81.5            -
76.8            N/A             N/A             N/A             82.30           12.60
87.70

        107 D/DR Sludge Trenches

          #1            N/A             N/A             N/A             1.69            -
1.61            3.53            2.24            5.49            2.08            0.27
2.24

          #2            N/A             N/A             N/A             1.75            -
1.67            3.61            2.29            5.63            2.13            0.28
2.30

          #3            N/A             N/A             N/A             1.72            -
1.64            3.58            2.27            5.57            2.11            0.27
2.28



          #4            N/A             N/A             N/A             1.27            -
1.22            2.63            1.56            4.00            1.68            0.19
1.79

          #5            N/A             N/A             N/A             1.31            -
1.25            2.85            1.78            4.42            1.72            0.21
1.84

        116-DR-9        N/A             N/A             N/A             102             -
96              N/A             N/A             N/A             100.20          24.50
114.00

        116-D-1A        N/A             N/A             N/A             4.69            -
4.47            N/A             N/A             N/A             4.88            0.95
5.57

        116-D-1B        N/A             N/A             N/A             1.95            -
1.86            N/A             N/A             N/A             2.29            0.41
2.58

        116-DR-1/2      N/A             N/A             N/A             13.90           -
13.3              31               23           48.80           13.70           3.48
16.30

        116-D-2A        N/A             N/A             N/A             0.28            -
0.27            0.60            0.09            0.66            0.71            0.01
0.70

        100 D/DR        32.3            14.8            38.1            9.03            -
8.61            3.68            0.00            3.51            N/A             N/A
N/A
        Pipeline

        NOTES:

        �       Costs are in millions of dollars
        �       CAP    -   Capital
        �       O&M    -   Operation and Maintenance
        �       PW     -   Present Worth
        �       NA     -   Not Applicable to the Waste Site (see FFS Report)
        �       Costs presented are based on a different exposure scenario than the selected
scenario, but the relative differences between alternatives is similar (see FFS Report for
detailed cost
                analysis).
        �       Costs presented are preliminary, and are presented for comparison purposes only.
It is expected that actual costs will be significantly lower.

�               Table 23.  Summary of Estimated Costs for 100-HR-1 Operable Unit Remedia
Alternatives.



                                Containment                  Remove/Dispose
In-Situ Treatment               Remove/Treat/Dispose
           SITE
                        CAP     O&M     PW      CAP     O&W     PW      CAP     O&M     PW
CAP     O&M     PW
        116-H-7         NA      NA      NA      $29.4   $0      $28.0   $66.9   $6.77   $98.0
$31.9   $4.1    $34.2

        116-H-1         NA      NA      NA      $6.08   $0      $5.79   NA      NA      NA
$6.53   $0.83   $7.02

        Pipelines       $9.76   $0.2    $11.9   $2.27   $0      $2.16   $0.94   $0      $0.90
NA      NA      NA

        NOTES:

        �       Costs are in millions of dollars
        �       CAP   -   Capital
        �       O&M   -   Operation and Maintenance
        �       PW    -   Present Worth
        �       NA    -   Not Applicable to the Waste Site (see FFS Report)
        �       Costs presented are bascd on a different exposure scenario than the selected
scenario, but the relative differences between alternatives is
                similar (see FFS Report for detailed cost analysis).
        �       Costs presented are preliminary, and are presented for comparison purposes only.
It is expected that actual costs will be significantly lower.

                                Table 24 Half-Life.

        Isotope                  Symbol                        Half-Life

        Potassium-40             40K                           1.28 X 10 9 yr

        Cobalt-60                60Co                          5.3 yr

        Strontium-90             90Sr                          29.1 yr

        Technetium-99            99Tc                          2.12 x 10 5 yr

        Ruthenium-106            106Ru                         367 days

        Antimony-125             125Sb                         2.7 yr

        Iodine-129               129I                          1.57 x 10 7 yr

        Cesium-134               134Cs                         2.06 yr

        Cesium-137               137Cs                         30.2 yr



        Europium-152             152Eu                         13.5 yr

        Europium-154             154Eu                         8.6 yr

        Europium-155             155Eu                         4.75 yr

        Radium-226               226Ra                         1600 yr

        Thorium-232              232Th                         1.4 x 10 10 yr

        Uranium-233              233U                          1.6 x 10 5 yr

        Uranium-234              234U                          2.4 x 10 5 yr

        Uranium-235              235U                          7 x 10 8 yr

        Uranium-238              238U                          4.5 x 10 9 yr

        Neptunium-237            237Np                         2.14 x 10 6

        Plutonium-238            238Pu                         87.7 yr

        Plutonium-239            239Pu                         2.4 x 10 4 yr

        Plutonium-240            240Pu                         6537 yr

        Plutonium-241            241Pu                         14.4 yr

        Americium-241            241Am                         433 yr

        Curium-244               244Cu                         18.11

        Isotopes in bold are naturally-occurring.

                Table 25.  MTCA Soil Levels for Metals and Organics.

        METALS                          METHOD A                        METHOD B

        Aluminum                                                        n/a
        Arsenic                         20.0                            6.00e+001
        Barium                                                          5.60e+003
        Berylium                                                        4.00e+002
        Boron                                                           7.20e+003
        Cadmium                         2.0                             4.00e+001
        Chromium (III)                  100.0                           8.00e+004
        Chromium (VI)                                                   4.00e+002
        Copper                                                          2.96e+003
        Iron                                                            n/a
        Lead                            250.0                           n/a
        Manganese                                                       4.00e+002



        Mercury                         1.0                             2.40e+001
        Nickel                                                          1.60e+003
        Sodium                                                          n/a
        Vanadium                                                        5.60e+002
        Zinc                                                            2.40e+004

        OTHER INORGANICS
        Ammonium/Ammonia                                                2.72e+006
        Chloride                                                        n/a
        Cyanide                                                         1.60e+003
        Fluoride (Fluorine)                                             4.80e+003
        Nitrate                                                         1.28e+005
        Nitrite                                                         8.00e+003
        Sulfate                                                         n/a

        VOCs
        Acetone                                                         8.00e+003
        Chloroform                                                      8.00e+002
        Methylene Chloride              0.5                             1.33e+002
        Perchloroethylene                                               1.96e+001
        1,1,1-Trichlorethane            20.0                            7.20e+003
        Trichloroethene                                                 9.09e+001

        OTHER-ORGANICS
        Acetic Acid                                                     n/a
        Ethylenediamine                                                 1.60e+003
        Ethylenediamine tetraacetic                                     n/a
           acid (EDTA)                                                  -----
        Formic Acid                                                     1.60e+005
        Hydrazine                                                       3.33e+001
        PCBs                            1.0                             1.30e+001
        Petroleum Products/Deisel oil   200.0                           2.00e+002
        Thiourea (Ethylene thiuorea)                                    6.40e+000

        *all concentrations are mg/kg
        n/a = no level has been established

                        Table 26.  Groundwater Protection Standards.

                Constituent                    Units               Groundwater Protection
                                                                          Standard

                                                                   Value          Source
        Am-241                            pCi/L                      1.2        0.04*DCG

        C-14                              pCi/L                  1,467.0        MCL
        Co-60                             pCi/L                    147.0        MCL
        Cs-134                            pCi/L                     13.0        MCL
        Cs-137                            pCi/L                     29.0        MCL
        Eu-152                            pCi/L                    800.0        0.04*DCG



        Eu-154                            pCi/L                    800.0        0.04*DCG
        Eu-155                            pCi/L                  4.000.0        0.04*DCG
        K-40                              pCi/L                    280.0        0.04*DCG
        Na-22                             pCi/L                     59.0        MCL
        Ni-63                             pCi/L                     44.0        MCL
        Pu-239/240                        pCi/L                      1.2        0.04*DCG
        Pu-238                            pCi/L                      1.6        0.04*DCG
        Ra-226                            pCi/L                      5.0        MCL
        St-90                             pCi/L                      8.0        MCL
        Tc-99                             pCi/L                  4.000.0        0.04*DCG
        Th-228                            pCi/L                     10.0        MCL
        Th-232                            pCi/L                      2.0        0.04*DCG
        Tritium                           pCi/L                 20,000.0        MCL
        U-234                             pCi/L                     20.0        0.04*DCG
        U-235                             pCi/L                     24.0        0.04*DCG
        U-238                             pCi/L                     24.0        0.04*DCG
        Antimony                          ug/L                       6.0        MCL
        Arsenic                           ug/L                      50.0        MCL
        Barium                            ug/L                   2.000.0        MCL
        Cadmium                           ug/L                       5.0        MCL
        Chromium                          ug/L                     100.0        MCL
        Lead                              ug/L                      15.0        MCL
        Manganese                         ug/L                      50.0        MCL
        Mercury                           ug/L                       2.0        MCL
        Zinc                              ug/L                   5,000.0        MCL

      DCG = Derived Concentration Guide, DOE Order 5400.5
      MCL = Maximum Concentration Level (40 CFR 141.16)

                Table 27.  Columbia River - Ambient Water Quality Criteria
                             Protective of Aquatic Organisms.

                        COPC                 Freshwater Aquatic Life

                Antimony                          1600 æg/l

                Arsenic (III)                      190 æg/l

                Barium                               N/A

                Cadmium                      1.1 æg/l *(salmon)

                Chromium (VI)                     11 æg/l

                Lead                             3.2 æg/l*

                Manganese                           N/A

                Mercury (II)                     0.012 æg/l



                Zinc (EPA 1987)                  110 æg/l*

                Aroclor 1260                       N/A

                Benzo(a)pyrene                     N/A

                Chrysene                           N/A

                Pentachlorphenol            3.2 æg/l (pH = 6.5)

        * Assumes a hardness of 100 ppm as CaCO3.

        <IMG SRC 1095126C>

        <IMG SRC 1095126D>

        <IMG SRC 1095126E>

        <IMG SRC 1095126F>

        <IMG SRC 1095126G>

        <IMG SRC 1095126H>

        <IMG SRC 1095126I>



        <IMG SRC 1095126J>

        <IMG SRC 1095126K>

        <IMG SRC 1095126L>

        <IMG SRC 1095126M>

                                        APPENDIX A

                SUMMERS MODEL APPROACH FOR THE PROTECTION OF GROUNDWATER
                                  AND THE COLUMBIA RIVER

        The Summers model has been evaluated to estimate residual contaminant concentrations in
the
        soil that will be protective of groundwater and of the Columbia River.  This appendix
presents an
        overview of the methodology for those two efforts, and the general input parameters for
the
        model.  Additional detail and the conditions for application at specific waste sites
will be
        finalized and approved by EPA and Ecology during remedial design activities based on
        information provided by DOE.  Information that is being developed under the 100-BC-1
        expedited response action is expected to provide significant information regarding
validation of
        the model code, assumptions, and sensitivity of input parameters to observed field
conditions.

        Groundwater Methodology.  Constituent concentrations can be calculated using the Summers
        Model, which was rearranged to solve for concentration in groundwater.  The rearranged
model



        is presented below:

                                        C gw (Q p + Q gw) - Q gw C i
                                 C p = ------------------------------
                                                Q p

        The terms of the equation are defined as:

        C gw   =      Concentration in groundwater (pCi/L or Ug/L)
        Q p    =      Volumetric flow rate to groundwater (ft 3/day);
                      calculated as A p x q
        A p    =      Horizontal area of contamination (ft 2)
        q      =      Recharge rate (ft/day)
        Q gw   =      Groundwater flow rate (ft 3/day);
                      calculated as V x h x w
        V      =      Darcy velocity in groundwater (ft/day)
        h      =      Thickness of the zone of mixing in aquifer (ft)
        w      =      Width of mixing zone in aquifer (site width) (ft)
        C i    =      Initial concentration in groundwater (pCi/L or ug/L)

        Concentration in soil is calculated from C p (leachate concentration) as follows:

                           C s = K d C p

        The terms of the equation are defined as:

        C s     =       Concentration in soil (pCi/g or ug/g)
        C p     =       Concentration in leachate (pCi/g or ug/g)
        K d     =       Distribution coefficient (mL/g)

        For contaminants where the Kd value is zero, the concentrations in soil are calculated
as follows:
                                                          m
                                                C s = C p(-)
                                                          d

        The terms of the equation are defined as:

        m       =       volumetric moisture content (unitless)
        d       =       dry soil density (g/ml)

        Distribution coefficients for radionuclides and inorgardes are estimated from literature
reviews.
        Distribution coefficients for organics will be estimated as follows:

                                                K d = K oc f oc

        The terms of the equation are defined as:

        K oc    =       Soil organic carbon constant (mL/g)



        f oc    =       Fraction of organic carbon in soil

        Assumptions.  The major assumptions in the modeling effort include:

        o       The vadose zone between the waste site and the groundwater is uniformly
contaminated.
        o       Recharge from rainfall is constant
        o       Flow in the aquifer is constant
        o       The lithology of the vadose zone is constant
        o       Infiltration will equilibrate with existing contamination and mix completely
with the
                upper 15 feet of the aquifer.

        Input Parameters

        Parameter                               Symbol                  Value
Comment

        Concentration in Groundwater            C gw                    Contaminant Specific
Maximum Contaminant Levels
                                                                                                
(MCL's)

        Volumetric Flow to                      Q p                     Site Specific
Area of Waste Site x Average
        Groundwater
Annual Recharge Rate

        Horizontal Areas of                     A p                     Site Specific
Estimated Surface Area of Site
        Contamination

        Recharge Rate                           q                       Variable
Varies for Site to Site

        Groundwater Flow Rate                   Q gw                    Variable
V x h x w

        Darcy Velocity in Groundwater           V                       Variable
Pore velocity/porosity

        Porosity                                n                       Variable
Porosity of Geologic
                                                                                                
Formation

        Thickness of Mixing Zone in
Average Depth of RCRA
        Aquifer                                 h                       15 Feet



Equivalent Well Screen

        Width of Mixing Zone                    w                       Site Specific
Width of waste Site
                                                                                                
Perpendicular to Groundwater
                                                                                                
Flow

        Volumetric Moisture Content             m                       0.09
Soil Moisture Average 5
                                                                                                
Percent (w/w) or 9 Percent by
                                                                                                
Volume

        Dry Soil Density                        d                       1.7 g/ml
Based on approx value of 110
                                                                                                
lbs/ft 3

        Columbia River Protection Methodology.  The selected alternative requires that source
areas
        do not affect groundwater such that discharges to the Columbia River could adversely
affect
        aquatic species.  The methodology below presents a simplified approach to estimate
attenuation
        factors that represent the effect of radiological decay as a radionuclide moves from a
waste site to
        the river, and mixing within the groundwater that results from river water flowing into
the
        ground and mixing (diluting) groundwater prior to discharge to the river environment.

        Attenuation factors can be multiplied by the desired water quality goal and used as
input to the
        Summers model as approved by EPA and Ecology.  The "multiplied water quality goals" can
        then replace the term Cgw as described in the previous section of this Appendix.  The
model can
        then be used to estimate residual soil contaminant levels that would be expected to be
protective
        of aquatic life in the Columbia River.

        Methodology.  A three step process is presented to estimate residual contaminant levels
that
        would be protective of the Columbia River.  The first step (applicable to radionuclides)
estimates
        the effect of radioisotope decay while the contaminant moves from the waste site to the
river.
        The second step accounts for mixing within the groundwater that results from river water
flowing



        into the ground and mixing (diluting) groundwater prior to discharge to the river
environment.
        The third step combines radioactive decay and mixing, then computes a concentration
value for
        residual contamination.

        Step 1.

        The contaminant travel time to the river is determined as follows:

                                                T=D/V wR f effective

        T               =       Time for contaminant to reach river (plug flow)
        D               =       Distance between the river and the individual waste site
        V w             =       Average pore velocity of the water
        R f(effective)  =       Soil retardation factor

        During the period T, the radioactive contaminants will decay by an amount given by the
equation
        below:

                                C R/C wS = (0.5)*(T/HL)

        Where:

        HL      =      Half life of the radionuclide
        CR      =      level or radioactivity of an isotope when it reaches the river
        Cws     =      Level of radioactivity of an isotope assumed leaving the waste site

        The measure of the ability of the groundwater system to provide time for each
radionuclide to
        decay before reaching the river is the inverse of the above equation and is referred to
as the decay
        attenuation factor.  Radionuclides with limited decay, or mobile contaminants with no
decay, are
        assumed to reach the groundwater/river interface at the same level as at the waste site
(i.e. a
        decay factor of 1.0).

        Step 2

        Surface water protection criteria are applied at the point of exposure to the organism
(e.g. 18
        inches into the river substrate for protection of the early life stages of salmon).  The
decay

        attenuation factors may be multiplicative.  Total attenuation factor = (decay
attenuation factor) x
        (mixing attenuation factor)



        Step 3

        The ambient water quality criteria are then multiplied by the appropriate total
attenuation factors,
        and applied in the Summers model for the term Cgw.

        Assumptions

        o       Inflow of river water and mixing with groundwater occurs due to two processes.
First,
                during periods of high river level relative to the nearby groundwater, river
water flows
                into the river bank, and mixes with groundwater.  When discharge to the river
resumes,
                groundwater contaminants have been attenuated.  Second, turbulent mixing within
the
                river bottom can occur to a depth in the substrate that is deeper than that
utilized by many
                aquatic organisms.  For both these conditions, at the point of exposure the
organism may
                be exposed to groundwater contaminants that have been attenuated by mixing with
river
                water.  Calculating the amount of mixing is a hydrodynamically difficult
problem.  Based
                on limited seep data, and well data, it is believed to vary between a factor of
2 to 5.

                                          APPENDIX B

                        USDOE HANFORD 100-BC-1, 100-DR-1 AND 100-HR-1

                                   RESPONSIVENESS SUMMARY

        The U.S. Department of Energy (DOE), the U.S. Environmental Protection Agency CEPA), and
        the State of Washington, Department of Ecology (Ecology) held a public comment period
from
        June 26, 1995 through August 9, 1995 for interested parties to comment on the Proposed
Plans
        for 100-BC-1, 100-DR-1 and 100-HR-1 operable units (OU's).  The Proposed Plans presented
the
        preferred alternative for high priority liquid radioactive effluent waste sites in those
OU's.  A
        public meeting was held on July 25, 1995 at the Richland Public Library, 955 Northgate
Drive in
        Richland, Washington to describe the remedial technologies that were evaluated and to
present



        the preferred alternative.  Numerous discussions were held with the Hanford Advisory
Board
        (HAB), including presentations to the HAB at the May 1995 and August 1995 meetings.

        A responsiveness summary is required by the Comprehensive Environmental Restoration
        Compensation and Liability Act for the purpose of providing the agencies and the public
with a
        summary of citizens comments and concerns about the site, as raised during the public
comment
        period, and the agencies responses to those comments.

        I.  RESPONSIVENESS SUMMARY OVERVIEW.  This section briefly describes the
        background of the Hanford Site 100 Area and outlines the preferred alternatives for the
100 Area
        Operable Units.

        II.  BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS.  This
        section provides a brief history of community interest and concerns regarding the 100
Area
        Operable Units.

        III.  SUMMARY OF MAJOR QUESTIONS AND COMMENTS RECEIVED DURING
        THE PUBLIC COMMENT PERIOD AND THE AGENCIES' RESPONSES TO THOSE
        COMMENTS.  This section summarizes both oral and written comments submitted to the
        agencies at the public meeting and the public comment period, and provides the agencies'
        responses to those comments.

        IV.  REMAINING CONCERNS.  This section discusses community concerns that the agencies
        should be aware of as they prepare to undertake remedial designs and remedial actions at
the 100
        Area Operable Units.

        I.  RESPONSIVENESS SUMMARY OVERVIEW

        SITE BACKGROUND  The Hanford Site was established during World War II as part of the
        "Manhattan Project" to produce plutonium for nuclear weapons.  Hanford Site operations
began
        in 1943, and DOE facilities are located throughout the Hanford Site and the City of
Richland.
        Certain portions of the Hanford Site are known to have cultural and historical
significance and
        may be eligible for listing in the National Register of Historical Places.

        In 1988, the Hanford Site was scored using EPA's Hazard Ranking System.  As a result of
the
        scoring, the Hanford Site was added to the NPL in July 1989 as four sites (the 100 Area,
the 200
        Area, the 300Area, and the 1100 Area).  Each of these areas was further divided into
operable
        units (a grouping of individual waste units based primarily on geographic area and



common
        waste sources).  The 100 Area NPL site consists of the following operable units for
contaminated
        sources such as soils, structures, debris, and burial grounds; 100-BC-1, 100-BC-2,
        100-KR-1, 100-KR-2, 100-NR-1, 100-DR-1, 100-DR-2, 100-HR-1,
        100-HR-2, 100-FR-1, 100-FR-2, 100-IU-1, 2, 3, and 4; for contaminated groundwater; 100-
BC-
        5, 100-KR-4, 100-NR-2, 100-HR-3, and 100-FR-3.  The actions in this ROD addresses all of
the
        known high priority liquid effluent disposal sites in the 100-BC-1, 100-DR-1 and 100-HR-
1
        OU's.  This ROD will require actions at 37 of the 128 waste sites known to include
engineered
        structures (out approximately 300 total known releases) in the 100 Area.

        In anticipation of the NPL listing, DOE, EPA, and Ecology entered into a Federal
Facility
        Agreement and Consent Order in May 1989 known as the TriParty Agreement.  This agreement
        established a procedural framework and schedule for developing, implementing, and
monitoring
        remedial response actions at Hanford.  The agreement also addresses Resource
Conservation and
        Recovery Act (RCRA) compliance and permitting.

        OPERABLE UNIT BACKGROUND

        100-BC-1 The 100-BC-1 Operable Unit is one of three operable units associated with the
100
        B/C Area at the Hanford Site.  The 100-BC-1 and 100-BC-2 operable units address
contaminant
        sources while the 100-BC-5 Operable Unit addresses contamination present in the
underlying
        groundwater.  The 100-BC-1 Operable Unit encompasses approximately 1.8 km: (0.7 mi2) and
is
        located immediately adjacent to the Columbia River shoreline.  In general, it contains
waste units
        associated with the original plant facilities constructed to support B Reactor
operation, as well as
        the cooling water retention basin systems for both B and C Reactors.  The B Reactor,
constructed
        in 1943, operated from 1944 through 1968, when it was retired from service.  The C
Reactor,
        constructed in 1951, operated from 1952 until 1969, when it also was retired from
service.
        Currently, the only active facilities in the 100-BC-1 Operable Unit are those that
extract and treat

        water from the Columbia River and transport that water to other 100 Area and 200 Area
facilities.



        100-DR-1 The 100-DR-1 Operable Unit is one of three OU's associated with the 100 D/DR
        Area at the Hanford Site.  The 100-DR-1 and 100-DR-2 are source OU's.  The third OU,
100-
        HR-3 is the groundwater OU for D/DR and H Areas.  The 100 D/DR Area contains two
reactors;
        the D reactor associated with the 100-DR-10U, and the DR Reactor associated with the
100-
        DR-20U.  The D Reactor operated from 1944 to 1967 when it was retired.  The DR reactor
        operated from 1950 to 1964 when it was retired.  The 100-DR-10U encompasses
approximately
        1.5 km2 (0.59 mi2) and is immediately adjacent to the Columbia River.  Currently,
sanitary and
        fire-water protection is provided to the 100 H and I00 F Areas from the 100 D Area.

        100-HR-1 The 100-HR-1 Source Operable Unit is one of two source operable units
associated
        with the 100 H Area at the Hanford Site.  The 100-HR-1 and 100-HR-2 Source Operable
Units
        address contaminant sources while the 100-HR-3 Groundwater Operable Unit addresses
        contamination present in the underlying groundwater.  The 100-HR-1 Source Operable Unit
        encompasses approximately 0.41 km2:  (0.16 mi2) and is located immediately adjacent to
the
        Columbia River shoreline.  The operable unit contains waste units associated with the
original
        plant facilities constructed to support the H Reactor.  The area also contains
evaporation basins
        which received liquid process wastes and non-routine deposits of chemical wastes from
the
        300 Area, where fuel elements for the N Reactor were produced.  These solar evaporation
basins
        received wastes from 1973 through 1985 and are regulated under RCRA as treatment,
storage,
        and disposal facilities.  The H Reactor complex was constructed after World War II to
produce
        plutonium for use in military weapons.  The H Reactor operated from 1949 to 1965, when
it was
        retired.  Currently there are no active facilities, operations, or liquid discharges
within the
        100-HR-1 Source Operable Unit.

        SUMMARY OF THE PREFERRED ALTERNATIVE

        Remove/Treat/Dispose - This alternative applies to sites with contaminated soil and
structures,
        and includes the following elements:

        �       remove contaminated soils, structures, and debris
        �       thermal desorption, if required, for soil
        �       soil washing, as appropriate
        �       disposal of contaminated materials at an approved facility
        �       backfill of excavated areas and revegetation.

        Under this alternative, the contaminated materials would be excavated as described under



the
        remove/dispose alternative.  Materials contaminated with organic chemicals at levels
exceeding
        waste disposal acceptance criteria would be treated (e.g. by thermal desorption) as
necessary to
        met waste acceptance criteria.  It may then be recombined with the remaining
contaminated soils
        prior to soil washing.

        Following removal and treatment, contaminated soil and/or contaminated products
resulting from
        treatment technologies would be disposed of ohsire at the ERDF.  The excavation would be
        backfilled with washed soils and other soils as needed and revegetated.

        II.  BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS.

        The sites addressed in this ROD are high priority waste sites that received radioactive
liquid
        discharges during the operational period of the reactors in the 100-BC-1, 100-DR-1 and
100-HR-
        1 Operable Units.  These sites were identified as high priority for interim actions due
to having
        the highest likelihood for adverse impacts to human health and the environment, and
particularly
        as potential sources for release of contaminants to the Columbia River.  Protection of
the
        Columbia River has been identified by stakeholders as being a high priority value.  This
value
        has been articulated at numerous public forums, and through letters written to the
TriParty
        organizations.

        III.  SUMMARY OF MAJOR QUESTIONS AND COMMENTS RECEIVED DURING
        THE PUBLIC COMMENT PERIOD AND THE AGENCIES' RESPONSES TO THOSE
        COMMENTS.

        Significant comments received during the public comment are presented in this section.
        Responses to the comments follow each comment.  Some of the comments are representative
of



        numerous comments on the same topic, while others are presented verbatim.  Some comments
        were received that were not related to the 100 Area Operable Units.  Copies of all
comment
        letters that were received are attached to this responsiveness summary.  A transcript of
the public
        meeting was made and is available for review at the Information Repositories.

        COMMENT 1.  Numerous commentors expressed support for the preferred alternative of
remove,
        treat (as appropriate or required) and dispose.  Furthermore, the actions associated
with the
        preferred alternative would support major stakeholder values of protection of the
Columbia
        River, striving to meet the goal of unrestricted use for the 100 Area by meeting
residential
        cleanup standards, and getting on with cleanup.

        RESPONSE.  Comments accepted.

        COMMENT 2.  Numerous commentors expressed a concern that public involvement needs to
        continue as the TriParty organizations finalize site specific source cleanup standards
for
        protection of groundwater for those sites where either there is no soil exposure route
        (remediation is for protection of groundwater) and/or the site is under consideration
for leaving
        contamination in place that would not allow for unrestricted use.

        RESPONSE.  Additional public comment will be requested prior to any decision to leave
        contamination in place under such circumstances.

        COMMENT 3.  Several commentors supported the regulatory agencies suggestion to
        redesignated RCRA Past Practice (RPP) sites under this ROD as CERCLA Past Practice (CPP)
        sites.

        RESPONSE.  A TriParty change package has been approved that redesignated the 100-DR-1
and
        100-HR-1 operable units as CPP units.  Ecology maintains lead regulatory authority at
these
        sites.

        COMMENT 4.  Planning and implementation of the preferred alternative should be done in
such
        a manner that balances cleanup with protection of the health and safety of workers and
the
        public, protection of natural resources, and minimizes the area and volume of disturbed
soil.

        RESPONSE.  Remedial design planning will address concerns about worker health and
safety,
        protection of the public, and protection of cultural and natural resources during
implementation
        of remedial actions.  The design of remedial actions will include safety analyses, and
worker



        health and safety plans to assure protection of workers and the public during remedial
action.
        Remedial design also will include surveys of sites for cultural and natural resources to
assure that
        disturbances of identified resource areas are minimized to the extent possible.

        COMMENT 5.  Exposure pathways other than ingestion of food may present significant
        exposure for the great basin pocket mouse.

        RESPONSE.  Other pathways of exposure from soil to the pocket mouse are likely to be
present.
        These include external exposure to radiation, inhalation of contaminated dust, and
contaminated
        soil ingestion from grooming.  However, the Qualitative Risk Assessments (QRA's) used to
        evaluate site risks were not intended to be full baseline risk assessments.  The QRA's
provided a
        relative comparison of site risks for use in selecting sites for interim remedial
action.  Ecological
        risks generally were not drivers in identifying sites for interim remedial action.  A
more complete
        evaluation of exposure pathways will be undertaken prior to selection of any final
actions.

        COMMENT 6.  The Hanford Future Site Uses Working Group recommended unrestricted land
        use for the 100 Areas.  That recommendation should be the basis for land use
considerations for
        the 100 Area cleanup actions.

        RESPONSE.  One of the goals as stated in the ROD is to meet this recommendation.

        COMMENT 7.  The costs associated with Natural Resource injuries at ERDF and in the 100
Area
        associated with the preferred alternative are not presented in the Proposed Plans.

        RESPONSE.  Evaluation of potential natural resource injuries at ERDF is a component of
the
        ERDF mitigation action plan implementation.  Specific mitigation plans for the 100 Area
        remedial actions will be developed during the remedial design.  The intent of these
mitigation
        plans will be restoration of the sites and to avoid or minimize impacts to natural
resources
        during cleanup activities to the extent practicable.  Because the waste sites to be
remediated in
        the 100 Area occur within areas previously disturbed by reactor operations and
agricultural
        activities, remediation and revegetation actions will likely result in improving rather
than
        degrading ecological conditions in the area.



        COMMENT 8.  Revegetation of remediated waste sites should be done only with native
plants
        and should to the greatest extent possible attempt to restore the natural diversity.

        RESPONSE.  A revegetation pilot project is currently in the planning stages.  The
purpose of
        this project is to test techniques for revegetation with native plants.  This project's
successes and
        failures will be used as guidance to plan revegetation on a wider (landscape) scale
during
        remedial design.

        COMMENT 9.  In the event that in the future irrigation occurs in the 100 Area, residual
        chromium in soils may move into groundwater, reach the Columbia river and have an
adverse
        effect on salmon.

        RESPONSE.  The cleanup goals developed for the proposed remedial actions do not
currently
        take irrigation into consideration.  In the event irrigation occurs in the future that
could cause
        additional releases of chromium, the effectiveness and degree of protection provided by
the
        remedy would need to be re-evaluated.

        COMMENT 10.  The cumulative impacts of leaving waste in place at multiple sites needs to
be
        addressed, particularly in the context of establishing allowable limits of residual
contamination.

        RESPONSE.  Cumulative impacts from multiple sites were not evaluated in the context of
the
        QRA's, since the objective of the QRA's was no provide a "yes/no" answer for the
        implementation of an interim action at a waste site.  It is expected that cleanup goals
for
        protection of human health and the environment would reduce risks such that potential
contact
        with soils at multiple sites would not result in cumulative risks that exceed allowable
levels.

        COMMENT 11.  The impacts of multiple contaminants at each site also should be evaluated
in
        the context of allowable limits for wastes left in place.

        RESPONSE.  Cumulative impacts at individual waste Sites from multiple contaminants were
        evaluated in the QRA's.  Additional evaluation of multiple radionuclide concentrations
to meet
        the 15 mrem/year dose level will be undertaken as part of the remedial design
activities.



        COMMENT 12.  An irrigation scenario should be assumed for the purposes of evaluating
        candidate sites for leaving waste in place.

        RESPONSE.  The cleanup goals developed for the proposed remedial actions do not
currently
        take irrigation into consideration.  In the event irrigation occurs in the fume that
could cause
        additional releases of chromium, the effectiveness and degree of protection provided by
the
        remedy would need to be re-evaluated.

        COMMENT 13.  Disposal of wastes from the 100 Area actions at the ERDF or W-025 do not
        meet the disposal criteria expected for commercial nuclear waste disposal facilities -
that waste
        disposal areas support general unrestricted use 100 years after closure.

        RESPONSE.  Disposal of 100 Area wastes in either the W0-25 facility or the ERDF will be
        equivalent to performance requirements for commercial nuclear facilities.  This
conclusion is
        based on the results of performance assessment (PA) analyses completed for each of the
        facilities.

        The NRC defines a waste classification system which designates waste as Class A, B, and
C to
        protect the inadvertent intruder.  Both W0-25 and the ERDF have been designed to be
essentially
        equivalent to Class C which is the most protective of the Classes.  The NRC also
requires that an
        all pathways dose of 25 mrem/yr from use of contaminated groundwater should not be
exceeded
        as a result the disposal of commercial waste.  For ERDF, waste acceptance criteria have
been
        developed using a more stringent level of 4 mrem/yr as the basis.

        COMMENT 14.  The proposed plans are very general in nature and should provide more
specific
        information on the alternatives.

        RESPONSE.  The Proposed Plans are intended to summarize the information that is
contained
        in other documents.  The Focused Feasibility Studies provides the details concerning the
remedial
        alternatives and the evaluation of these alternatives.  A list of the pertinent
documents used to
        develop the Proposed Plans are referenced in the back of the Proposed Plans and are
available for
        review at the Administrative Record locations (also identified in the back of the
Proposed Plans.



        COMMENT 15.  The proposed plans do not present specific cleanup standards.

        RESPONSE.  The proposed plans cited the governing environmental statutes and proposed
rules
        that contain the numerical standards for the specific contaminants.  The specific values
are
        presented in Tables 25, 26, and 27 of the ROD.

        COMMENT 16.  Will the cleanup goals and action levels protect future native uses of the
sites
        near the river, including eventual intrusion into the sites.

        RESPONSE.  Although a final land use determination has not been made for the 100 Area,
the
        present cleanup goals are intended to not preclude future uses of the sites.  Cleanup
goals for
        nonradioactive contaminants are based on State of Washington Model Toxics Control Act
        (MTCA) cleanup levels for unrestricted residential use of sites.  Similarly, cleanup
goals for
        radionuclides are based on achieving a dose limit of 15 mrem/year above background based
on a
        residential use scenario.  There is additional discussion on the topic of eventual
intrusion and
        timeframes under the response to Comment 21.

        COMMENT 17.  Several sites were proposed as "no action" sites.  The no action sites
should be
        characterized by DOE to assure that contamination levels are at or below the appropriate
cleanup
        standards before proceeding with no action or institutional controls.

        RESPONSE.  Sites that were identified as "No Action" at this time are only considered as
not a
        candidate for an interim action.  No final decision has been made regarding those sites.

        COMMENT 18.  EPA should revise the CRP to allow the Yakama Indian Nations (YIN) to
        review additional information prior to the completion of RD and the start of RA.

        RESPONSE.  Under DOE's and EPA's government to government relationship, documents are
        provided to the YIN at the same time EPA and Ecology receive them.  Therefore, the CRP
does
        not require revisions for the YIN to review additional information prior to the
completion of the
        remedial design.  The information referred to by the YIN is contained in the 100 Area
        documents, most notably in the FFS reports.  Additional information that the YIN has
requested
        input towards is related to site specific restoration plans.  It is the intent of the
TriParties to have



        full participation by the YIN, and other affected stakeholders, during the development
and
        implementation of the site revegetation plans.

        COMMENT 19.  When is work expected to begin for the 100 Area cleanups ?

        RESPONSE.  CERCLA section 120 (e)(2) requires that..."Substantial and continuous
physical
        onsite remedial action shall be commenced at each facility no later than 15 months after
the
        completion of the investigation and the study." Therefore, such actions must commence no
later
        than 15 months after the signature of this ROD.  Current planning assumptions for RD/RA
        activities, and the availability of the ERDF for acceptance of wastes, are projecting
initiation of
        full scale remediation in the mid to late summer 1996 timeframe.

        COMMENT 20.  Has a temporary disposal facility been designed for storage of wastes that
will
        be RCRA compliant and be able to withstand weather effects and inadvertent intrusion for
an
        indefinite timeframe ?

        RESPONSE.  Compliance with substantive requirements of RCRA will be addressed for the
        design of any temporary waste storage units during remedial design activities that will
follow
        this ROD.  Adverse weather effects will also be evaluated at that time.  It is not
necessary to
        evaluate inadvertent intrusions for an indefinite timeflame since by definition a
temporary
        storage unit would be utilized for a finite period of time.

        COMMENT 21.  At what point in time is general intrusion assumed to occur ? [NOTE.  The
        author of this comment suggested that 500 years past closure is a reasonable timeframe
to
        assume general intrusion.

        RESPONSE.  For the majority of sites, the expectation is that intrusion could safely
occur at any
        time post-remediation.  This expectation is based on the assumption that the majority of
sites
        would be remediated to levels that would allow for unrestricted use.  For sites that may
be
        considered to be candidates to leave some level of wastes in place, the primary
contaminants of
        concern are expected to be radionuclides.  The specific radionuclides and the associated
half lives
        are; Cesium-137 (30.2 years), Europium-154 (7.8 years), Europium-155 (5 years) and
Strontium-



        90 (28.9 years).  Radioactive decay for these contaminants would eventually allow for
        unrestricted intrusion.  The table below presents relevant radioactive decay timeframes
and
        associated reduction of activity for these contaminants.

                                                Cs-137          Co-60           Eu-152
Eu-154          Sr-90

        Half            Percent                 Years           Years           Years
Years           Years
        Life            Reduction

        1               50%                     30.2            5.3             13.5
7.8             28.9

        2               75%                     60.4            10.6            27
15.6            57.8

        3               87.5%                   90.6            15.9            40.5
23.4            86.7

        4               93.75%                  120.8           21.2            54
31.2            115.6

        5               96.9%                   151             26.5            67.5
39              144.5

        6               98.4%                   181.2           31.8            81
46.8            173.4

        7               99.2%                   211.4           37.1            94.5
54.6            202.3

        8               99.6%                   241.6           42.4            108
62.4            231.2

        9               99.8%                   271.8           47.7            121.5
70.2            260.1

        10              99.9%                   302             53              135
78              289

        For most of the high priority liquid effluent disposal sites addressed by this ROD,
discharges
        ceased nearly 30 years ago.  Therefore, all of the above listed radionuclides have
experienced at
        least one half life.  Five half life cycles results in a 96.9 percent reduction in
radioactivity and



        therefore a reduced level of potential risk.  In 120.8 years from the present all of the
above listed
        radionuclides will have experienced at least five half lives.

        At 500 years past closure (assuming a date of 2018 for closure or completion of 100 Area
        remediation) the following number of half lives and percent reductions in radioactivity
will have
        been realized.

        o Cesium-137                   16.5 Half Lives - 99.998 % Reduction
        o Cobalt-60                    94.3 Half Lives - Essentially 100% Reduction
        o Europium-152                 37.0 Half Lives - Essentially 100% Reduction
        o Europium-154                 64.1 Half Lives - Essentially 100% Reduction
        o Strontium-90                 17.3 Half Lives - 99.999 % Reduction

        COMMENT 22. (a).  A description of how the conduct of the interim remedial measures
impacts
        the long term cleanup goals for the site should be accomplished.

        (b).  For example, are the high priority sites not currently being considered for
interim remedial
        measures being delayed indefinitely ?

        (c).  When and how will these sites be characterized and evaluated for future action ?

        (d).  Specifically sites 116-B-9, 116-B-10, 116-H-2 and the two unnamed deferred sites
at D Area
        are high priority sites which were dropped from consideration as IRM candidates without
        explanation.  Planning should be conducted for those sites.

        RESPONSES.

        a).  The interim remedial measures are expected to be consistent with the long term
cleanup goals
        for the site.  The Hanford Past Practices Strategy designates a "bias for action" to
proceed with
        cleanup as quickly as possible.  The interim remedial measures selected in this ROD are
one way
        of proceeding expeditiously with cleanup.

        b).  No, sites are not being delayed indefinitely.  The sites being addressed in this
action are in
        response to stakeholders concerns that sites with the highest potential for adverse
impact to the
        Columbia River be addressed first.  The TriParties are discussing the most expedient
methods to
        finalize cleanup decisions for all of the remaining waste sites in the 100 Area.

        c).  The TriParties are discussing the most expedient methods to finalize cleanup
decisions for all
        of the remaining waste sites, including the remaining high priority sites, in the 100
Area.  A
        decision on how to best proceed is expected this fall.



        d).  As noted in the focus sheet distributed with the proposed plans, those sites were
reconsidered
        by the TriParties and are included in this ROD for remediation.

        COMMENT 23.  No action is not an acceptable alternative for 116-B-12, 116-D-9 and 116-H-
4.

        RESPONSE.  The 166-D-9 site is included in this ROD for remediation.  The TriParties are
        proposing that action be taken first at sites that pose the highest potential for
adverse impact to
        the Columbia River.  The 116-B-12 and 116-H-4 are not considered to be within this group
of
        sites for interim action.  These sites will need to be further evaluated to determine
what action is
        necessary, if any, to complete a final action.

        COMMENT 24.  The 116-B-12 Seal Pit Crib should be characterized to resolve apparent
        conflicting information in the feasibility study and the proposed plan.  The FS
recommends
        institutional controls while the proposed plan recommends no action.  Another approach
would
        be to include the site as an IRM and characterize and remediate in one process.

        RESPONSE.  There is no inconsistency between the Focused Feasibility Study, Revision 0
and
        the Proposed Plans regarding the recommended alternative "No Action." In an earlier
draft of
        the Focused Feasibility Study, seal pit cribs were recommended for institutional
controls.  In the
        final draft, this was changed to no interim action because contaminant levels in the
cribs were not
        detected above preliminary remediation goals.  It is acknowledged that before a final
Record of
        Decision can be written for this site, additional evaluation will be required.

        COMMENT 25.  The 116-D-9 Crib should be included as a candidate for an IRM.

        RESPONSE.  As noted above, the 116-D-9 site is included in this ROD for remediation.

        COMMENT 26.  No action was recommended at the 116-H-4 Crib, due to previously conducted
        removal actions.  Has the site been characterized to assure remaining contamination
levels are
        below the residential risk levels ? If so, the relevant supporting information should be
presented.
        If not, site-specific information should be used to guide cleanup actions.

        RESPONSE.  This site was excavated in 1960 and the material was deposited in the 118-H-5
        Burial Ground (Thimble Pit).  Additional characterization of the site was not conducted
after the



        contamination was removed.  It is acknowledged that before a final Record of Decision
can be
        written for this site, additional evaluation will be required.

        COMMENT 27.  Please provide an estimate of the expected waste volumes compared to the
        expected volume reduction by treatment; the acreage of land to be impacted by the
removal,
        treatment and disposal activities, and the area of land to be revegetated under the
proposed
        alternatives.

        RESPONSE.  A preliminary estimate has been made that 1,295,936 cubic yards of
        contaminated material exists at the high priority liquid radioactive effluent disposal
waste sites.
        The percent volume reduction by treatment is not precisely known at this time.
Preliminary
        information from soil washing treatability studies indicates that about 40 percent of
Hanford soils

        are treatable by soil washing.  Of that 40 percent, approximately 85 percent volume
reduction can
        be achieved.  Based on the preliminary volume estimate, this would translate into
approximately
        518,375 cubic yards of soil eligible for soil washing, and up to a 440,618 cubic yard
reduction
        via soil, washing.  This projection would leave approximately 855,318 cubic yards for
disposal.

        Using information on excavated volume dimensions presented in Attachment 1 to Appendices
E,
        F, and G to the Focused Feasibility Study, the approximate area to be affected by
removal
        activities at high priority liquid waste disposal sites discussed in Proposed Plato for
the 100-BC-
        1, 100-DR-1, and 100-HR-1 Operable Units can be estimated as follows:

        []      100-BC-1 Operable Unit:  56 Acres
        []      100-DR-1 Operable Unit:  43 Acres
        []      100-HR-1 Operable Unit:  11 Acres

        It should be noted that virtually all cleanup activities will take place in areas that
have been
        previously disturbed during the construction period for reactors and their support
facilities.  The
        area required to support treatment is not known, but is expected to be small.  The area
to be
        affected by waste management activities at the Environmental Restoration Disposal
Facility,
        where disposal will occur, is 4.1 square kilometers (1.6 square miles).



        Similarly, the total area to be revegetated has not been determined.  Development of
mitigation
        measures, such as revegetation planning, will be initiated as part of remedial design
efforts
        following the Record of Decision.

        COMMENT 28.  Provide a more detailed description of the residential scenario used to
calculate
        the risks.  Risk scenarios should include Yakama Nation members uses of the site, and
exposure
        through food grown on the land, or ingestion of plants, fish and wildlife.

        RESPONSE.  The QRA's evaluated four exposure pathways (external exposure to
        radionuclides, inhalation of suspended dust, soil ingestion, and inhalation of volatile
organics
        from soils) to calculate risks under a residential scenario.  Those estimated risks were
in turn
        used to determine sites that would be selected for interim remedial actions.  A complete
        description of the risk assessment methodology, assumptions and input parameters are
presented
        in the 100-BC-1, 100-DR-1 and 100-HR-1 QRA Reports.

        The residential scenario used for developing radionuclide cleanup level of 15 mrem/year
        considers the following pathways of exposure: external exposure to radionuclides,
inhalation of
        suspended dust, soil ingestion, ingestion of plants, and ingestion of products (meat and
milk)
        from animals consuming feed raised in soils with residual radionuclides.  Assumptions
used to
        estimate potential exposure consider daily contact with radionuclides in soil, and
ingestion of
        plant and animal products comparable to a rural residence.

        Protection of fish in the Columbia River is addressed in the cleanup goals designed
specifically
        to protect groundwater and the Columbia River.

        COMMENT 29.  If any of the proposed actions is known at this time to have significant
impact to
        ecological and cultural resources, it should be addressed now and considered in the
evaluation of
        alternatives and the selection of remedy.

        RESPONSE.  No cultural resources are expected to be impacted by the cleanup actions
        addressed in the Proposed Plans.  All work areas and ancillary support areas will be
placed on
        previously disturbed ground and will be confined to the waste sites and/or to identified
support



        areas.  Because most of these areas have been previously disturbed, significant
ecological
        impacts are not anticipated as a result of remedial actions.  Methods to avoid and/or
minimize
        impacts to cultural and ecological resources will be taken into account during remedial
designs.
        Remedial design also will include surveys of sites for cultural and natural resources to
assure that
        disturbances of identified resource areas are minimized to the extent possible.  Known
culture
        and historic sites are discussed in Section V of the ROD.

        COMMENT 30.  Since the sites lie in traditional Native American wintering grounds, a
plan
        should be in place to assure burial sites are not impacted during implementation of
cleanup.

        RESPONSE.  The remedial actions scheduled for 100-BC-1, 100-DR-1, and 100-HR-1 will
        take place in areas removed from known burial sites.  Also, the waste sites are located
in
        sediments (i.e., flood plain gravel) which have not demonstrated burial sites in the
past.  Known
        cultural and historic sites are discussed in Section V of the ROD.

        No plan can assure that isolated or random burial sites will not be disturbed.  However,
to reduce
        the likelihood of impacts, Native American cultural resource staff will be given the
opportunity
        to visit the project sites in advance of final site layout design.  ERC cultural staff
will coordinate
        field visits in a similar manner as for the 116-C-1 Trench prior to the 100-BC-1
Demonstration
        Project.  As a result of field inspections, ERC cultural resource specialists and Native
American
        monitors may be present to observe initial ground breaking activities undertaken in
support of
        these projects.  Activities beyond initial ground breaking may also be monitored as
determined
        appropriate by the participants.  Should a burial be discovered at any time, NAGPRA
procedures
        will be implemented.

        COMMENT 31.  A list of contaminant specific cleanup levels should be provided.

        RESPONSE.  These are provided in Tables 25, 26, and 27 of the ROD.

        COMMENT 32.  Does the risk scenario to be used for cleanup levels assure that future
Native
        American users of the site will not be at risk by residual contamination when using the
site in the
        traditional manner ?



        RESPONSE.  The residential exposure scenario used to develop cleanup levels in soil
reflects
        traditional Native American uses of the site to the extent that there would be
similarities in
        frequency and duration of time spent at a site, rates of contact with soil, and
ingestion rates of
        plant and animal products.  The food chain models and assumptions used to estimate
uptake of
        contaminants from soil to plants and animals are sufficiently general that they likely
predict
        similar rates of uptake for native plants (for example, the models calculate
radionuclide uptake
        into fruits and edible roots without distinguishing between different plant species).
Similarly,
        estimated uptake of radionuclides by plant eating animals would be similar regardless of
whether
        the animal was free-range cattle or deer.  While the models probably do not fully
reflect all uses
        of a site, they provide an indication of the magnitude of exposure that may be common to
the
        residential scenario and traditional Native American uses of a site.

        COMMENT 33.  Do the cleanup standards provide adequate protection of the habitat for
native
        species, including food and medicines ?

        RESPONSE.  Please see the response to Comment 32 above.

        COMMENT 34.  Cleanup goals should be protective of native uses such as hunting, fishing,
        gathering, and pasturing of livestock.

        RESPONSE.  Please see the response to Comment 32 above.

        COMMENT 35.  Provide a basis, including references, for the proposed 15 mrem standard
for
        cleanup of the radionuclides in the plan.

        RESPONSE.  The proposed standard will limit radiation doses from contaminated sites to
15
        mrem/year above natural background levels for soils.  The 15 mrem/year proposed standard
        corresponds to a incremental cancer risk of 3 x 10-4, based on the following
assumptions:

        []      The site would be used in the future for residential use.
        []      Residents are potentially exposed for 350 days/year for 30 years.
        []      "All potential exposure pathways" are considered in assessing exposure to future
                residents.

        The rationale for the 15 mrem/yr standard is that it falls within the range of other
radiation
        protection standards promulgated or proposed by EPA, NRC and others.  Prior radiation



        protection standards correspond to incremental cancer risks ranges of 10-2 to 10-4.  The
15
        mrem/year standard is applicable to an entire site, including soils, structures, surface
water and
        air.  Cleanup standards for groundwater are considered separately from other media;
cleanup of
        soils to protect groundwater is based on achieving drinking water MCL's.

        Sources:        EPA.  1994.  40 CFR 196, Environmental Protection Agency Radiation Site
                        Cleanup Regulation, Notice of Proposed Rulemaking;

                        EPA.  1994.  Issues Paper on Radiation Site Cleanup Regulations.  Office
of
                        Radiation and Indoor Air, Washington, DC.

                        NRC.  1994.  10 CFR Part 20.  Notice of Proposed Rulemaking.

        COMMENT 36.  Discuss the models which will be used to determine if remaining soil
        contamination will impact ground water such that contamination could exceed Maximum
        Contaminant Levels under the Safe Drinking Water Act.

        RESPONSE.  A simple leaching/dilution model, known as the Summer's model has been used
        to estimate concentrations in soil corresponding to MCL's in groundwater.  The Summer's
model
        is a steady-state one-dimensional analytical model which assumes an infinite constant
        contaminant source, with uniform unchanging contamination throughout the vadose zone.
The
        cleanup levels developed by this model are conservative, because they neglect the time
required
        for contamination to migrate to the water table.  Under ambient site conditions,
contaminants
        could re-adsorb to soil particles while traveling to the groundwater, and radionuclide
decay
        would occur during contaminant travel.  These processes, which could reduce the amount
of
        contamination that could enter groundwater from soil, are not considered in the Summer's
model.

        COMMENT 37.  Protection measures for waste that will be stored prior to disposal should
be
        included.  Soil containing hazardous waste should be double contained, incompatible
waste
        should be segregated, barriers should be in place to prevent inadvertent intrusion, and
runoff
        collection should be provided.

        RESPONSE.  All relevant and appropriate considerations for temporary storage facilities
will be
        addressed during remedial design activities.



        COMMENT 38.  The documents state that "site specific re-vegetation plans will be
developed
        during remedial design with input from affected stakeholders".  These plans should be
provided
        as early as possible in the remedial design phase and prior to construction.

        RESPONSE.  The TriParties will continue to involve affected stakeholders during remedial
        design and remedial action activities associated with the development and implementation
of
        revegetation plans.  The revegetation plan for the 116-C- 1 waste site has been provided
to the
        Natural Resource Trustees for their input.

        COMMENT 39.  Though the "Remove/Treat/Dispose" Alternative has been selected for most of
        the source areas, the decision point at which the choice to treat or remove has not been
defined.

        RESPONSE.  Treatment will be performed when it is appropriate or required.  For purposes
of
        the Focused Feasibility Study, treatment was identified as appropriate when it is shown
to be
        cost-effective.  Other factors may affect the appropriateness of treatment in the future
such as

        situations where contaminant levels exceed waste disposal acceptance criteria.
Additionally, a
        treatability variance could be required if Land Disposal Restricted contaminants under
the
        Resource Conservation and Recovery Act are encountered.

        COMMENT 40.  Are ARAR waivers being considered ?

        RESPONSE.  No, at this time no ARAR waivers have been requested or are under
consideration.
        If any waivers are considered in the future, the public will be notified.

        COMMENT 41.  The general sampling and decision making strategy which will be used to
        determine if cleanup goals at these IRM sites should be discussed.

        RESPONSE.  The remedial design shall define the specific sampling strategy and decision
        making process to demonstrate achievement of cleanup goals.  The sampling and analysis
plan
        shall define items such as the constituents, level of analysis, and sampling protocol.
A
        significant portion of the sampling will be based on field screening analyses with
limited off-site
        laboratory analyses.  The data gathered through the sampling effort will support the
decision



        making process.

        COMMENT 42.  Since equipment will be mobilized for these remedial measures, the
Department
        of Energy may wish to consider performing environmental investigation of the sites not
        considered for IRM's at this time due to lack of information.  Such characterization
will provide
        useful information for planning future cleanup.

        RESPONSE.  DOE plans to conduct additional evaluation, field characterization, and
        engineering activities, as appropriate, as part of remedial design and remedial action.
This is
        considered an important part of planning future cleanup.

        COMMENT 43.  DOE announced that the public comment period for this plan to begin on June
        26, 1995 and ending on August 9, 1995; however, the correspondence informing the Nez
Perce
        Tribe of the plan was contemporary with the release for public comment.  The government-
to-
        government consultation period is 30-45 days prior to public review.  Why was the Nez
Perce
        Tribe not consulted prior to this public comment period ?

        RESPONSE.  DOE is continuing dialogue with the Nez Perce and other affected Native
        American Tribes in order to maintain and improve methods of communication for Hanford
site
        activities.

        COMMENT 44.  The 100-HR-1 Focused Feasibility Study list chrysene as a contaminant of
        potential concern for the 116-H-1 Process Effluent Trench, but Table 1 of the Proposed
Plan does
        not list it for that site.

        RESPONSE.  Table E2-5 of the 100-HR-1 Focused Feasibility Study incorrectly lists
chrysene
        as a contaminant of potential concern for the 116-H-I Process Effluent Trench.  Table
E2-7 in
        the Focused Feasibility Study identifies the allowable level for chrysene in soil.  This
value is
        higher than the concentration of chrysene present at the 116-H-1 Process Effluent
Trench.  The
        Proposed Plan is correct in not listing chrysene as a contaminant of potential concern.

        COMMENT 45.  The costs referenced the 100-HR-1 Operable Unit Focused Feasibility Study
        Report appear to contain double billing, if not triple billing, for services.  Billing
by both the
        Environmental Restoration Contractor and the Fixed Price Contractor for "Monitoring,
Sampling
        and Analysis" appears to be a double billing.  The listing of separate charges for



"Subcontractor
        Material Procurement Rate", "Project Management/Construction Management", "General &
        Administrative/Common Support" all by the Environmental Restoration Contractor is
essentially
        double/triple billing for similar services.

        RESPONSE.  Billing of the Environmental Restoration Contractor (ERC) and the fixed price
        contractor for "Monitoring, Sampling, and Analysis," (headings shown under ANA:02,
SUB:02,
        and ERC:02) includes different aspects of the process.  ANA:02 includes all off-site
analyses of
        samples.  SUB:02 addresses the in situ monitoring of the materials during excavation
operations
        and the collection of individual soil samples.  The final heading, ERC:02, includes the
onsite
        analysis of samples in a mobile laboratory, Quality Assurance, safety oversight, and
support from
        health physics personnel.  The intent of these activities is to compliment rather than
duplicate
        one another.

        The costs for Subcontractor Materials Procurement Rate, Project Management/Construction
        Management, General & Administrative/Common Support" are onsite costs that address the
        bidding and procurement of a contractor, management and supervision of the contractor,
and
        onsite common pool costs, such as emergency health services, dosimetry, fire protection,
and
        security, respectively.  These costs are unique and do not duplicate one another.

        The TriParties are continuing their efforts to reduce remedial action costa at Hanford.
This
        includes reviews of cost estimating assumptions, projections, applying value engineering
studies,
        and lessons learned from demonstration projects such as the 100-BC-1 Expedited Response
        Action in order to reduce costs wherever possible.

        COMMENT 46.  The cost of full scale excavation could be avoided if sites were more
thoroughly
        characterized.

        RESPONSE.  The implementation of the observational approach for sites in the 100 Area is
        based on a "characterize and remediate in one step approach".  This has the potential to
incur
        excavation costs for some sites that may ultimately be found to be below cleanup goals.
        However, this cost is partially offset by the cost of characterization that may not
produce
        sufficient information.  It is believed that it is cost effective to proceed with
remediation by
        integrating the lessons learned in future remedial planning efforts.  For large volume
sites that



        represent the majority of the estimated cleanup costs, additional initial
characterization made be
        made through rapid, cost-effective technologies such as cone penetrometer screening for
        radionuclides.

        COMMENT 47.  Dust suppression and airborne releases will need to be addressed during
        remedial actions.

        RESPONSE.  Dust suppression will be addressed during remedial design and remedial action
        activities.

        COMMENT 48.  Clean dirt from excavations should not go to the ERDF.

        RESPONSE.  Clean dirt from excavations will not go to the ERDF.  It will be used to
backfill the
        excavated areas.

        COMMENT 49.  Leaving wastes in place will not meet the goal of "unrestricted use" for
the 100
        area.  Activities such as agricultural use would be precluded.

        RESPONSE.  The cleanup goals developed for the proposed remedial actions do not
currently
        take irrigation into consideration.  In the event irrigation occurs in the future that
could cause
        additional releases of chromium, the effectiveness and degree of protection provided by
the
        remedy would need to be re-evaluated.

        COMMENT 50.  How will "how clean is clean" be determined ? Potential impacts to fish in
the
        Columbia River should be factored into this decision.

        RESPONSE.  The remedial action goals specified in the proposed plans are presented as
        specific cleanup levels in Tables 25, 26, and 27 of the ROD.  Cleanup levels are
specific,
        quantifiable values used to guide the implementation of remedial actions, and to measure
the
        effectiveness of remedial action in achieving protection of human health and the
environment.
        Cleanup levels are used to define the extent of contamination in soil, guide remedial
        design/remedial action (RD/RA) activities, and determine when remedial action is
complete at a
        site.  Achievement of quantifiable cleanup levels will be demonstrated through a
combination of
        field screening methodologies and confirmational sampling with more rigorous quality
assurance
        and quality control methods.  One of the remedial action goals is to achieve ambient
water
        quality criteria for protection of aquatic organisms (including fish) in the Columbia
River.



        COMMENT 51.  Groundwater monitoring should be a component of the 100 Area cleanup
        actions.

        RESPONSE.  Ongoing groundwater monitoring programs will be continued during cleanup of
        the 100 Areas.  The need for any additions and/or modifications to the existing
monitoring
        network will be evaluated during remedial design and remedial action activities.

        COMMENT 52.  The Insitu Vitrification Technology (ISV) was not given a fair and accurate
        consideration in the feasibility studies for the 100 Area.

        RESPONSE.  During preparation of the Focused Feasibility Study, an exhaustive literature
        search was conducted for in situ vitrification and all other technologies considered.
In all cases,
        the most recent published information that was available and that had been approved by
the Tri-
        Parties was used to objectively compare technologies.  The comparative evaluations
clearly show
        that use of in situ vitrification is not compatible with the stated goal to not limit
future uses of
        100 Area land because it would not meet ARAR's and it is not consistent with potential
final
        actions and land uses in the 100 Areas.  In addition, see the response to Comment 55
below.

        COMMENT 53.  Geosafe was not requested to provide input into the feasibility studies for
the
        100 Area.

        RESPONSE:  The avenue for Geosafe to provide input is through the public comment period,
as
        has been done.  See the response to Comment 55 below.

        COMMENT 54.  Factors such as the CERCLA preference for treatment, permanence, volume
        reduction and the use of innovative technologies were purposely given diminished
importance in
        the 100 Area feasibility studies through the use of low weighting factors.

        RESPONSE.  A lower weighting factor was used for the treatment criteria in the
evaluation of
        alternatives.  However, the use of this weighting factor did not have a significant
impact to the
        results of the comparative analysis.  For example, if the results using the low
weighting factor
        (0.5) were to be compared to results using a full weight (1.0) for the treatment
criteria, both
        evaluations result in the alternatives being scored relatively the same with respect to
each other.



        Innovative technologies were considered in the Focused Feasibility Study process, and
one such
        technology, in situ vitrification was carried through the detailed analysis.  In situ
vitrification
        was judged to be not compatible with the goal to not limit future uses of 100 Area land
because it
        would not meet ARAR's, and it is not consistent with potential final actions and land
uses in the
        100 Areas.  Therefore, a more conventional technology, which does not have the
limitations of in
        situ vitrification, was identified as the preferred alternative.

        COMMENT 55.  Several specific comments on language in the feasibility studies were
        submitted by Geosafe regarding the ISV technology and its application.  These were
submitted to
        clarify areas in 100 Area documents where Geosafe contends there are inaccuracies, and
to
        bolster the argument that ISV should be the selected remedy for the 100 Area waste
sites.

        RESPONSE.  The specific comments on areas in the documents where Geosafe contends there
        are technical inaccuracies are not individually addressed in this responsiveness
summary.
        Rather, the comment letter is attached herein, and therefore has become part of the
administrative,

        record for the site.  Furthermore, the following discussion is presented in response to
the Geosafe
        letter.

        The Geosafe Company was involved in technology evaluations for application of ISV at 100
        Area waste sites.  Pilot scale treatability studies were performed at selected waste
sites at 100-
        B/C Area.  To the extent that Geosafe is in possession of additional technical
information, than
        that which was evaluated by the TriParties and is presented in the feasibility studies,
Geosafe was
        given ample opportunity to provide that information and did not to do so.

        Furthermore, the application of ISV to 100 Area waste sites would not meet the goal of
        unrestricted use for the area, since deed restrictions would be required to prevent
intrusion into
        areas where metals and radionuclides were contained in a vitrified mass.

        Finally, many of the sites would require significant additional characterization than
has been
        undertaken in order to potentially apply the ISV technology.  The selected remedy
combines
        characterization steps with the remediation process for the waste sites in the 100 Area,



thereby
        eliminating the need for additional, costly characterization.  The selected remedy is
considered to
        best meet the threshold criteria and provides the best balance overall of meeting the
CERCLA
        nine criteria.

        IV.  REMAINING CONCERNS.  This section discusses community concerns that the agencies
        should be aware of as they prepare to undertake remedial designs and remedial actions at
the 100
        Area Operable Units.

        Commentors indicated a strong desire for focusing of resources on more cleanup
activities and
        less on studies.  An emphasis on restoration of natural habitat and mininizing
disturbance of
        cultural and ecological resources in areas disturbed by remedial actions was made by
several
        commentors.
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Decision for the purposes of facilitating searching and retrieving key
text on the ROD. It is not the officially approved abstract drafted by
the EPA Regional offices. Once EPA Headquarters receives the
official abstract, this text will be replaced.

The U.S. Department of Energy's (USDOE) Hanford site is a
560-square mile federal facility located along the Columbia River in
southeastern Washington State. The region consists of the
incorporated cities of Richland, Pasco, and Kennewick (Tri-Cities) to
the southeast of the site, and surrounding communities in Venton,
Franklin, Grant, and Adams Counties. The 100 Area is located in the
northern portion of the Hanford site along the Columbia River, and
covers approximately 180 square miles.

The Hanford site was established during World War II as part of the
Manhattan Project to produce plutonium for nuclear weapons. Site
operations began in 1943, with USDOE facilities located throughout
the site and the City of Richland. Certain portions of the site are
known to have cultural significance and may be eligible for listing in
the National Register of Historical Places.

Land use in the areas bordering the Hanford site includes urban and



industrial development, irrigated and dry-land farming, grazing,
Native American uses, and designated wildlife refuges. Industries in
the area are mostly related to agriculture and electric power
generation. Wheat, corn, alfalfa, hay, barley, and grapes are major
crops in the area.

 
Remedy: No further action is required, however, USDOE commits to the

development and implementation of a Mitigation Action Plan in
coordination with the Natural Resource Trustees for any additional
required mitigation measures.

 
Text: Full-text ROD document follows on next page.
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DECLARATION OF THE RECORD OF DECISION

SITE NAME AND LOCATION

USDOE Hanford 100 Area  <IMG SRC 1096151A>
100-IU-1, 100-IU-3, 100-4, and 100-IU-5 Operable Units
Hanford Site
Benton County, Washington

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected action for portions of the U.S. Department of
Energy (USDOE) Hanford 100 Area, Hanford Site, Benton County, WA, which was chosen in
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act
of 1980 (CERLA), as amended by the Superfund Amendments and Reauthorization Act of
1986 (SARA), and to the extent practicable, the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP).  Specifically, the selected action will address waste

sites
identified in the 100-IU-1, 100-IU-3, 100-IU-4, and 100-5 Operable Units.  These four
operable units occupy portions of Benton, Franklin, and Grant Counties, WA.  This decision

is
based on the Administrative Record for the 100 Area and for the specific operable units.

DESCRIPTION OF THE SELECTED REMEDY

No further action is required at the 100-IU-1, 100-IU-3, 100-IU-4, and 100-IU-5 Operable
Units;

however, USDOE commits to the development and implementation of a Mitigation Action Plan
in coordination with the Natural Resource Trustees for any additional required mitigation
measures.

DECLARATION

It has been determined no further remedial action is necessary at the 100-IU-1, 100-IU-3,
100-IU-4, and 100-IU-5 Operable Units.  CERCLA expedited response actions (removals as
described in 40 CFR 300.415) performed previously at these units from 1992 to 1994 have
cleaned up all contaminants of concern to below the WAC 173-340 Washington State Model
Toxics Control Act (MTCA) residential standards.  The U.S. Environmental Protection Agency
(EPA) and Washington State Department of Ecology (Ecology) have determined these actions
are protective of human health and the environment.  Because the no-action alternative

will not
leave hazardous substances on-site above health-based levels, a five-year review does not

apply.
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Washington State Department of Ecology.
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  DECISION SUMMARY

1.0    INTRODUCTION

The U.S. Department of Energy's Hanford Site was listed on the National Priorities List
(NPL) in

July 1989 under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) of 1980 as amended by the Superfund Amendments and Reauthorization Act
(SARA) of 1986.  The Hanford Site was divided and listed as four NPL Sites: the 100 Area,

the
200 Area, the 300 Area, and the 1100 Area.

The decision made in this document is the final remedy for the 100-IU-1, 100-IU-3, 100-IU-
4,

and 100-IU-5 Operable Units, which are part of the 100 Area NPL site.

      2.0    SITE NAMES, LOCATIONS, AND DESCRIPTIONS

2.1   Names and Locations

The Hanford Site is a 560-square mile federal facility located along the Columbia River in
southeastern Washington State.  The region consists of the incorporated cities of

Richland,
Pasco, and Kennewick (Tri-Cities) to the southeast of the site, and surrounding

communities in
Benton, Franklin, Grant, and Adams Counties (Figure 1).  The 100 Area is located in the
northern portion of the Hanford Site along the Columbia River, and covers approximately
468 km2 (180 mi2).

The area north of the Columbia River, known as the Wahluke Slope, covers approximately 364
km2 (140 mi2), and is separated from all other Hanford facilities by river.  The Wahluke
Slope is the location of the 39 waste sites which make up the 100-IU-3 Operable Unit.  The

100
Area south of the Columbia River includes the other three units addressed in this Record

of
Decision.  The Riverland Rail Yard (100-IU-1 Operable Unit) is 34 km2 (13 mi.2) in size,

and is
bordered by Washington State Highway 24 to the south and east, the Columbia River to the
north, and the Hanford Site boundary to the west.  The Sodium Dichromate Barrel Landfill



(100-IU-4 Operable Unit) is 10.6 acres in size, and is located between the 100-D and 100-H
reactor areas.  The White Bluffs Pickling Acid Cribs (100-IU-5 Operable Unit) are

cumulatively
one-half acre in size, and are located about 2 km (1.2 mi.) west of the 100-F Reactor.

Also south
of the river are nine USDOE nuclear reactors which were used for plutonium production

between
1943 and 1987.  These reactor sites will be addressed under separate Records of Decision.

2.2    Topography

The topography of the 100 Area is marked by the Saddle Mountains to the north, and Gable
Mountain/Gable Butte to the south and is transected by the Columbia River.  Washington

State
Route 24 traverses the Wahluke Slope from east to west.  Semi-arid land with a sparse

covering
of cold desert shrubs and drought-resistant grasses dominate the Hanford landscape.

Several
wetland are contained within the boundaries of the Wahluke Slope, mainly due to irrigation
drainage.  The geologic structure beneath the 100 Area is similar to much of the rest of

the
Hanford Site, which consists of three distinct levels of soil formations.  The deepest

level is a
thick series of basalt flows which have been warped and folded, resulting in protrusions

cropping
out as rock ridges in some locations.  Layers of silt, gravel, and sand known as the

Ringold
formation form the middle level.  The Ringold Formation shows a marked west-to-east

variation
in the 100 Area.  The uppermost level is known as the Hanford formation and consists of

gravel
and sands deposited by catastrophic floods during glacial retreat.

2.3    Water Resources

Groundwater flow in the unconfined aquifer is generally toward its discharge point, the
Columbia River.  Portions of the river's shoreline in the 100 Area are within the probable
maximum 100 year flood plain of the Columbia River (Figure 2).  Forty percent of the

area's
annual 6 1/4 inches of rain occurs between November and January.  Due to irrigation

practices,
and in part to the semi-arid conditions, tree wetland areas are contained within the

Wahluke
Slope.

2.4    Uses of Land and Natural Resources

Land use in the areas bordering the Handford Site includes urban and industrial
development,

irrigated and dry-land farming, grazing, Native American uses, and designated wildlife
refuges.

Industries in the area are mostly related to agriculture and electric power generation.



Wheat,
corn, alfalfa, hay, barley, and grapes are major crops in the area.

Existing land use in the 100 Area includes the following land use categories:  facility
support,

waste management, undeveloped land, and wildlife areas.  Facility support activities
include

operations such as water treatment and maintenance of the reactor buildings.  The waste
management land use designation results from past-practice waste sites located mostly in

the
reactor areas.  There are undeveloped lands located throughout the 100 Area.  These areas

are the
least disturbed and contain minimal infrastructure.  An approximate 20 mile stretch of the
Columbia River is located within the 100 Area.  Use of this portion of the river is mostly
recreational.  The shoreline of the Columbia River is a valued ecological area within the

Hanford
Site.  Approximately 25% of the Wahluke Slope area is permitted to the U.S. Fish and

Wildlife
Service, and is managed at the Saddle Mountain National Wildlife Refuge, with limited

public
access. The remaining 75% is permitted to the Washington State Department of Wildlife, and

is
operated as a State Wildlife Recreation Area, which is open to the public during daylight

hours.

     Figure 1.  Locations of 100-IU-1, 100-IU-3, 100-IU-4, and 100-IU-5 Operable Units at
the

   Hanford Site.
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     Figure 2. Area of Probable Maximum Flood, Hanford Site, Richland, Washington

<IMG SRC 1096151G>

2.5    Nearby Receptors

The closest population center to the 100 Area waste sites is the Tri-Cities area, with
approximately 100,000 residents.  The Tri-Cities are located approximately 45 km (17 mi.)

to
the southeast of these waste sites.  To the west, north, and east, the 100 Area are

bounded by
sparsely populated farming and ranching communities.  To the south is the contiguous
Hanford Site.

Ecological surveys and sampling have been conducted in the 100 Area, and in and along the
Columbia River adjacent to the 100 Area.  A summary of threatened and endangered species
under the Endangered Species Act from those studies is presented in Table 1.  Bird,



mammal,
and plant surveys were conducted and reported in Fiscal Year 1991 100 Areas CERCLA
Ecological Investigations.  Current contamination data have been compiled from other

sources,
along with ecological pathways and lists of all wildlife and plants at the site, including

threatened
and endangered species.  This information has been published in A Synthesis of Ecological

Data
from the 100 Areas of the Hanford Site.

             Table 1.  Endangered and Threatened Species Potentially Found on the Hanford Site1.

    Species Notes

Endangered Vascular Plants

Persistentsepal yellowcress Known to have a scattered distribution because of
specialized habitat

(Rorippa columbiae) requirements or habitat loss; generally occurs in marshy
places; known to inhabit

wet shoreline of Hanford Reach in Benton County

Northern Wormwood Rare, local endemic species near the river; not known from the
Hanford Site but

(Artemisia campertris ssp reported just to the north near Beverly, Grant County
borealis var workskioldii)

Threatened Vascular Plants

Columbia milk-vetch Locally endemic to area near Priest Rapids Dam; could
potentially occur in

(Astragalus columbianus) Northwest portion of the Hanford Site along the Columbia
River

Hoover's desert parsley Locally endemic to south-central Washington, including
Benton County; known

(Lomatium tuberosum) to inhabit rocky hillsides

Endangered Birds

2Aleutian Canada goose Only incidental occurrence at the Hanford site.
(Branta canadensis leucopareia)

American white pelican Flocks have recently become common in the Columbia Basin
during all seasons

(Pelecanus erythrorhynchus) foraging on fish, amphibians, and crustaceans, and roosting
on islands

2Peregrine falcon Breeds and winters in eastern Washington, inhabiting open marshes,
river

(Falco peregrinus) shorelines, wide meadows, and farmlands; nests on
undisturbed cliff faces; an



erratic visitor to the Hanford Site

Sandhill crane Inhabits open prairies, grainfields, shallow lakes, marshes,
and ponds; common

(Grus canadensis) migrant during spring and fall in Washington; some known and
suspected nesting

sites in eastern Washington; an occasional visitor at the Hanford
Site

Threatened Birds

2Bald eagle Regular winter visitor to the Columbia River, feeding on spawned-
out salmon and

(Haliaeetus leucocephalus) waterfowl; they roose in the 100 Areas and nest
(unsuccessfully to date) along the

Hanford Reach

Ferruginous hawk Inhabits open prairies and sage brush plains, usually with rock
outcrops or

(Buteo regalis) scattered trees; known to nest in benton and Franklin
Counties, including the

Hanford Site; rarely winter in Washington, but are known to
occasionally forage

on small mammals, birds, and reptiles on sagebrush plains of the
Hanford Site

Threatened Mammals

Pygmy rabbit Inhabits undisturbed areas of sage brush with soils soft
enough to permit burrows;

(Sylvilagus idahoensis) once known to exist on the Hanford Site west of the 200
Areas plateau

1Additional information on threatened and endangered species and candidate species can be
found in Hanford Site

National Environmental Policy Act Characterization (PNL-6415 Rev. 7), C.E> Cushing, ed.,
September 1995.

2Indicates both state and federal designation.

3.0    SITE HISTORY

3.1    Hanford Site Background

The Hanford Site has established during World War II as part of the "Manhattan Project" to
produce plutonium for nuclear weapons.  Hanford Site operations began in 1943, with USDOE
facilities located throughout the Site and the City of Richland.  Certain portions of the

Site are
known to have cultural significance and many be eligible for listing in the National

Register of
Historical Places.

In 1988, the Hanford Site was scored using EPA's Hazard Ranking System.  As a result of



the
scoring, the Hanford Site was added to the NPL in July 1989 as four aggregate areas (the

100
Area, the 200 Area, the 300 Area, and the 1100 Area).  Each of these areas was further

divided
into operable units (a grouping of individual waste units based primarily on geographic

area and
common waste sources).  In May 1989, in anticipation of the NPL listing, USDOE, EPA, and
Ecology (the Tri-Parties) entered into a Federal Facility Agreement commonly known as the
Tri-Party Agreement.  This agreement established a procedural framework and schedule for
developing, implementing, and monitoring remedial response actions at Hanford.  The

selected
remedy presented in this record of decision addresses the 100-IU-1. 100-IU-3, 100-IU-4 and
100-IU-5 Operable Units.

3.2    100-IU-1

The Riverland Rail Yard (100-IU-1 Operable Unit, Figure 3) supported Hanford construction
and

operation activities from 1943 until 1954, while decontamination of radioactive rail cars
continued until 1956.  Included in this site are a 2,4-D pesticide container site, a rail

yard
maintenance facility, and two former military installations with associated demolition

debris.

In a June 1993 Action Memorandum, signed by the Tri-Parties, the USDOE agreed to perform
an

expedited response action for the cleanup of the Riverland Rail Yard Maintenance Facility
and

pesticide container sites, and closure of an empty munitions cache hole.  Diesel
contaminated

concrete and soil from the rail yard and pesticide sites were removed form the site for
bioremediation.  Sampling results indicated that levels of the contaminants remaining in

the soil
at the rail yard are below MTCA residential standards (Table 2).  Radioactive

decontamination of
this facility occurred around 1963, after which the maintenance facilities were dismantled

and
sold.  Follow-up radiological surveys were performed in 1977, 1978, and 1993, revealing

only
natural background levels.  Also during the cleanup, a site containing 2,4-D pesticide

containers
was discovered, sampled, and cleaned up to MTCA residential standards.  No groundwater
contamination has been associated with the 100-IU-1 Operable Unit.

3.3   100-IU-3

Ownership of the Wahluke Slope is shared between USDOE and the U.S. Bureau of Land
Management.  Under an agreement with USDOE, approximately 25% of the Wahluke Slope
(Figure 4) is managed as the Saddle Mountain National Wildlife Refuge by the U.S. Fish and
Wildlife Service, allowing limited public access.  The remaining 75% is permitted to the
Washington State Department of Wildlife as the Wahluke Wildlife Recreation Area, and is



open
to the public during daylight hours.  This area was acquired for use as a military buffer

zone
against potential hostile attacks on the 100 Area reactors.  Several Anti-Aircraft

Artillery
Batteries and three Nike Missile Sites were located on the Wahluke Slope.  These sites

were
decommissioned in 1960-1961, and demolished in 1974.  Facilities handling radioactive
materials were not built here, and surveys performed revealed only natural background

levels.

During 1989 and 1990, an investigation of the Wahluke Slope was performed to assess
potential

health, safety, and environmental concerns raised by Ecology and the public.  As a result
of this

investigation, a number of sites associated with military or homesteading activities
(prior to

1943) were identified as potential threats to the environment.  Many of the sites were
landfills for

former military installations.  Based on the investigation, three of the Wahluke Slope
sites, the

H-06-L Nike missile launch site, H-06-C Nike missile control site, and the 2,4-D pesticide
disposal site, were identified and included as part of the 100-IU-3 Operable Unit.  During

the
course of the investigation associated with the 100-IU-3 Operable Unit, 36 additional

sites were
identified (Figure 4).  Soil contamination in these areas resulted from historic use of

petroleum
products and pesticides by the military.

USDOE prepared an engineering evaluation and cost analysis, North Slope (Wahluke Slope)
Expedited Response Action Cleanup Plan in 1993, regarding cleanup options applicable to

the
Wahluke slope sites.  the Tri-Parties signed an action Memorandum in 1994, requiring

removal
of hazardous substances and proper abandonment of water wells.  During 1994, a CERCLA]
expedited response action was performed to remove any hazardous substances that remained

in
the 39 sites on the Wahluke Slope.  The cleanup results for the 39 100-IU-3 Operable Unit

waste
sites are documented in the Close-Out Report North Slope (Wahluke Slope) Expedited

Response
Action, Hanford Washington.  Soil contaminated with the pesticide DDT and its associated
breakdown products was disposed of at a hazardous waste landfill in Arlington, OR.

Petroleum
contaminated soil (PCS) was transported to a PCS treatment facility in Pasco, WA, for
bioremediation.  Several 55-gallon drums of miscellaneous and hazardous substances were

sent
to appropriate handling facilities.  Non-hazardous trash, debris, and concrete were either

returned
to their excavations or recycled.  Contaminants remaining in the 100-IU-3 Operable Unit

waste
sites were measured at levels below MTCA residential cleanup standards (Table 3).



Water wells were decommissioned in accordance with WAC 173-160 regulations (Minimum
Standards for Construction and Maintenance of Wells) to eliminate this potential

contamination
path to ground water, and to prevent interconnection of aquifers.  No groundwater

contamination
has been associated with the 100-IU-3 Operable Unit.

3.4   100-IU-4

The Sodium Dichromate Barrel Landfill is the only waste site located within the 100-IU-4
Operable Unit.  The landfill is located in a small depression between the 100-D and 100-H
Reactor Areas (Figure 5).  Little historical documentation of the site is available.  The

landfill
was used during the years of reactor operation for disposal of crushed, empty Sodium
Dichromate barrels.  Sodium Dichromate was used as a corrosion inhibitor in the reactor

cooling
water systems of the 100 Area reactors.  The site is not known to have received

significant
quantities of other waste types.

In 1992, Ecology and EPA recommended an expedited response action be performed at the
Sodium Dichromate Barrel Landfill, after which USDOE prepared an engineering evaluation

and
cost analysis regarding remediation alternatives applicable to this unit (Sodium

Dichromate
Barrel Landfill Expedited Response Action Proposal).  The Tri-Parties signed an Action
Memorandum in 1993, requiring full excavation and removal of all buried materials from the
landfill.

Excavation, removal, and disposal activities took place between March and July, 1993.
Approximately 5,000 crushed drums were removed from the site, along with minor amounts of
asbestos-containing materials, two 5-gallon roofing tar cans, and a small amount of used

oil and
grease.  Soil sampling results indicated levels below MTCA residential cleanup standards

were
achieved (Table 4).  No groundwater contamination has been attributed to the 100-IU-4

Operable
Unit.  Site radiation surveys performed revealed only natural background levels.

3.5   100-IU-5

The White Bluffs Pickling Acid Cribs Site (Figure 6) is the only site identified in the
100-IU-5

Operable Unit.  The White Bluffs Area was the location of construction activities from
about

1943 to 1959.  After termination of construction activities, the White Bluffs construction
support

facilities were torn down.  Other than the historical information obtained in the Hanford
Site

Waste Management Unit Reports, little is known about activities conducted at the site.  It
is

believed the cribs received waste streams (primarily nitric and hydrofluoric acid etch



solutions)
from a pipe fabrication facility operating sometime between 1943 and 1959.  The pipe
fabrication facility location is suspected to have been northeast of the cribs in 100-IU-2

Operable
Unit (White Bluffs Landfills and JA Jones 2 Construction site).

In 1992, EPA and Ecology recommended that USDOE perform an expedited response action for
this site (White Bluffs Pickling Acid Cribs Expedited Response Action Proposal).
Characterization activities were conducted, determining the nature and extent of potential

soil
contamination by collecting surface and subsurface soil samples.  Test pits were also used

to
verify the configuration of the piping system and provide a visual inspection of the crib
construction.  The excavated material (soil, cobbles) was returned to the cribs after the

samples
were collected.

Characterization activities indicated contaminants of concern were at levels below MTCA
residential cleanup standards (Table 5).  No investigation of the groundwater was

completed for
this unit due to its close proximity to other 100 Area operable units.  The groundwater

beneath
this unit will be investigated as part of the 100-IU-2 Operable Unit (White Bluffs

Townsite).  No
radioactive contamination has been associate with this unit.

     Figure 3. Location of Sites Within the 100-IU-1 Operable Unit (Riverland Site).

<IMG SRC 1096151H>

     Figure 4. Location of Sites Within the 100-IU-3 Operable Unit (Wahluke Slope).
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     Figure 5. Location of the 100-IU-4 Operable Unit (Sodium Dichromate Barrel Landfill
Site).
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     Figure 6. Location of the 100-IU-5 Operable Unit (White Bluffs Pickling Acid Cribs).
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Table 2. Analytical Data Summary for Residual Soil Contamination
 at the 100-IU-1 Operable Unit (Riverland Sites).

   Contaminant of Maximum     Cleanup Level Used
      Concern       Concentration     Background            During Removal

2.4-D Pesticide Container Site

  Aldrin (mg/kg) 0.00045 ND      0.05881

  Dieldrin (mg/kg)  0.0036        0.0012      0.06251

       Rail Yard Maintenance Facility

  Diesel (mg/kg)   <2        --        2002

  Heavy oil (mg/kg)   <2        --        2002

         ND    Not detected at specified level.
 1.    Based on Model Toxics Control Act (MTCA) Method B.  Method B is applicable to all
       sites and provides a method for calculating cleanup levels based on health risks
       associated with a residential-use scenario.
 2.    Based on MTCA Method A.  Method A identifies specific cleanup levels for 21 common
       contaminants, based on health risks associated with a residential-use scenario.

Method A
       cleanup levels are intended for sites undergoing routine cleanup with relatively

few
       contaminants.

Table 3. Analytical Data Summary for Residual Soil Contamination

  at the 100-IU-3 Operable Unit (Wahluke Slope).

  Cleanup Level
  Contaminant of      Maximum   Average

   Used During
     Concern   Concentration Background

    Removal

    Site H-06-L (Landfill Site)

   Arsenic (mg/kg)        8.81      3.30       201

   Chromium (mg/kg)        21.3      8.10       1001

   Lead (mg/kg)        27.2       --       2501

   DDD-4,4' (mg/kg)       0.597    0.00802      4.1702

   DDE-4,4' (mg/kg)       1.660    0.00171      2.9402



   DDT-4,4' (mg/kg)       0.806    0.00534      1.0001

   Petroleum hydrocarbons        ND      ND       2001
   (mg/kg)

   Heavy oils (mg/kg)        ND      ND       2001

    Site H-83-L (Debris Site)

   Petroleum hydrocarbons ND      ND       2001
   (mg/kg)

   Heavy oils (mg/kg) ND      ND       2001

    Site PSN-04 (Debris Site)

   Petroleum hydrocarbons ND      ND       2001
   (mg/kg)

   Heavy oils (mg/kg) ND      ND       2001

    Site PSN-90 (Oil Filter Site)

   Petroleum hydrocarbons ND      ND       2001
   (mg/kg)

   Heavy oils (mg/kg) ND      ND       2001

  NA Not applicable.
  ND Not detected at specified level.
  1. Based on Model Toxics Control Act (MTCA) Method A (see definition in Table 2).
  2.    Based on MTCA Method B (see definition in Table 2).

Table 4.  Analytical Data Summary for Residual Soil Contamination at the
      100-IU-4 Operable Unit (Sodium Dichromate Barrel Landfill).

    Contaminant of     Maximum  Cleanup Level Used
Background

       Concern  Concentration   During Removal

 Chromium (mg/kg)      86.7              --        1001

1.   Based on Model Toxics Control Act (MTCA) Method A (see definition in Table 2).

   Table 5. Analytical Data Summary for Residual Soil Contamination

    at the 100-IU-5 Operable Unit (White Bluffs Pickling Acid Cribs).



     Contaminant of      Maximum     Cleanup Level Used
 Background

        Concern    Concentration       During Removal

 Chromium (mg/kg)              22.2                 9.8                    1001

 Lead (mg/kg) 5.2     3.5    2501

 Nickel (mg/kg)        16.5     9.9     --

1.    Based on Model Toxics Control Act (MTCA) Method A (see definition in Table 2).

4.0    HIGHLIGHTS OF COMMUNITY PARTICIPATION

USDOE, Ecology, and EPA developed a Community Relations Plan (CRP) in April 1990 as part
of the overall Hanford Site restoration.  The CRP was designed to promote public awareness

of
the investigations and public involvement in the decision-making process.  The CRP

summarizes
known concerns based on community interviews.  Since that time, several public meetings

have
been held and numerous fact sheets have been distributed in an effort to keep the public

informed
about Hanford cleanup issues.  The CRP was updated in 1993 and 1995 to enhance public
involvement.

The Proposed Plan for 100-IU-1, 100-IU-3, 100-IU-4 and 100-IU-5 Operable Units was made
available to the public in both the Administrative Record and the Information Repositories
maintained at the locations listed below on June 26, 1995.  Other documents relevant to

this
decision have been previously deposited in the Administrative record and Information
Repositories.

A fact sheet, which explained the proposed action, was mailed to approximately 1,500
people.  In

addition, an article appeared in the bi-monthly newsletter, the Hanford Update, detailing
the start

of public comment.  The Hanford Update is mailed to over 5,000 people. The Proposed Plans
were mailed to all of the members of the Hanford Advisory Board.

ADMINISTRATIVE RECORD (Contains all project documents)

        U.S. Department of Energy
     Richland Field Office
     Administrative Record Center

             740 Stevens Center
     Richland, Washington 99352

     EPA Region 10
     Superfund Record Center
     1200 Sixth Avenue



             Park Place Building, 7th Floor
     Seattle, Washington 98101

     Washington State Department of Ecology
     Administrative Record
     300 Desmond Drive
     Lacey, Washington 98503

  INFORMATION REPOSITORIES (Contain limited documentation)

       University of Washington
       Suzzallo Library
       Government Publications Room
       Seattle, Washington 98195

       Gonzaga University
       Foley Center
       E. 502 Boone
       Spokane, Washington 99258

       Portland State University
       Branford Price Millar Library
       Science and Engineering Floor
       SW Harrison and Park
       Portland, Oregon 97207

       DOE Richland Public Reading Room
       Washington State University, Tri-Cities
       100 Sprout Road, Room 130
       Richland, Washington 99352

The notice of the availability of these documents was published in the Seattle PI/Times,
the

Spokesman Review-Chronicle, the Tri-City Herald, and the Oregonian on June 25 and 26,
1995.

Additional advertisements ran in the Tri-City Herald on July 23 and 25, 1995.  The public
comment period was held from June 26, 1995, through August 9, 1995.

Responses to the written comments received during the public comment period that were
specifically relevant to the proposed plan are included in the Responsiveness Summary,

which is
attached as Appendix A of this Record of Decision.  This decision document presents the
selected final action for waste sites in the 100-IU-1, 100-IU-3, 100IU-4 and 100-IU-5

Operable
Units at the Hanford Site, Richland, WA, chosen in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act, as amended by the Superfund
Amendments and Reauthorization Act, and to the extent practicable, the National

Contingency
Plan.  The decision for these sites is based on the Administrative Record.



5.0 SCOPE AND ROLE OF OPERABLE UNITS WITHIN SITE STRATEGY

Due to its large size, the variety of potential contaminants, and the number of discreet
sites, the

100 Area has been divided into 25 operable units.  This Record of Decision addresses four
of

these operable units, the 100-IU-1 (Riverland Rail Yard), 100-IU-3 (Wahluke Slope), 1009-
IU-4

(Sodium Dichromate Barrel Landfill), and the 100-IU-5 (White Bluffs Pickling Acid Cribs)
Operable Units.

Based on the results of the expedited response actions performed at these operable units,
USDOE, EPA, and Ecology have determined these site pose no current or future unacceptable
risk to human health or the environment.  Sampling performed indicated all contaminants

had
been removed to below MTCA residential cleanup standards.  No further action was required

to
Mitigate risk at these operable units. It was decided sufficient information had been

collected
during the investigations to justify proceeding directly to the proposed plan.

Because these sites were determined not to pose a significant threat, or to be a
significant source

of contaminants, USDOE, EPA, and Ecology have selected no further action as the final
remedy

for these operable units.  Because the alternative will not leave hazardous substances on-
site

above health-based levels, five-year review does not apply.

     6.0    SITE CHARACTERISTICS

6.1   Known or Suspected Contaminants

As a result of previous investigations and field actions, all known sources or suspected
sources of

contamination have been cleaned up to levels below MTCA residential cleanup standards.
Contaminants of concern included: the pesticides aldrin, dieldrin, and 2,4-D, as well as
petroleum contaminated soil (PCS) at 100-IU-1: asbestos-containing materials, organic

solvents,
petroleum products, paint, grease, DDT and its breakdown products, and PCS at 100-IU-3;
chromium at 100-IU-4; and spent nitric and hydrofluoric acids at 100-IU-5.

6.2  Groundwater

In the 100 Area, the unconfined aquifer is primarily found in the Ringold Formation with
portions of the Hanford Formation locally included. The upper confined aquifer is

contained in
the basal Ringold Formation. The depth to groundwater ranges from approximately 12 meters
near the river to 25 meters

The Ringold Formation is made up of a series of alluvial sands and
gravels.  The hydraulic conductivity for the Ringold Formation varies widely.  It is

estimated the
hydraulic conductivity ranges from 0.2 to 1.5 feet/day at the three sites south of the

Columbia



River, and from 10 to 100 feet/day across the Wahluke Slope.  Groundwater flow direction
beneath the 100 Area is generally to toward the regional discharge point, the Columbia

River.  Flow
beneath the Wahluke Slope is heavily influenced by irrigation practices, including an

east-west
irrigation canal which flows across the northern part of the area.

6.3 Description Of Contamination And Affected Media

All known and suspected contaminant sources have been removed to below MTCA residential
cleanup standards (Tables 2, 3, 4, and 5).  Inert materials and debris were either removed

from
the site for recycling, or return to the excavation.  Site-by-site descriptions and

dispositions of
remediation wastes are summarized below:

6.3.1 100-I-U1

At the Riverland Rail Yard Maintenance Facility:  About 340 cubic yards of concrete were
removed and recycled; 430 cubic yards of diesel contaminated soil were removed form the

site
for bioremediation; several 2,4-D containers were sampled and designated as non-hazardous;

and
27 55 gallon drums containing soil with residual aldrin and dieldrin waste were designated

as
non-dangerous waste and sent to the Hanford Central Landfill.  Final sampling results were
below cleanup levels.

6.3.2 100-IU-3

At the Wahluke Slope site:  600 cubic yards of DDT contaminated soil and 242 cubic yards
of

petroleum and 2,4-D contaminated soil were removed and disposed of at the Chemical Waste
Management Facility in Arlington, Oregon; 200 cubic yards of petroleum contaminated soil

were
shipped to the New Waste Disposal Facility in Pasco, Washington, for bioremediation; five
55-gallon drums of waste contaminated with petroleum, pesticides, and paints were shipped

to
the Hanford 616 Facility; 64 quarts of lubricating oil were recycled; one 55-gallon drum
containing a viscous tar-like material was shipped to the Hanford Central Landfill; and

one
55-gallon drum containing paint waste was bulked with other paint waste and shipped to the
100-N Pad for disposition.  Final sampling results were below cleanup levels.

6.3.3 100-IU-4

At the Sodium Dichromate Barrel Landfill:  About 5,000 empty, crushed Sodium Dichromate
drums and the surrounding soil were excavated, and disposed of at the Hanford Central

Landfill
and did not designate as dangerous waste; minor amounts of asbestos-containing materials,

two
5-gallon roofing tar cans, and a small amount of used oil and grease were sent to



appropriate
handling facilities.  Final sampling indicated contaminants of concern were at or below
background levels, and did not exceed cleanup levels.

Although groundwater monitoring results indicate the 100-HR-3 Groundwater Operable Unit
has

elevated chromium levels, these levels have not been attributable to the 100-IU-4 Operable
unit.

Groundwater beneath the  100-IU-4 Operable Unit is part of 100-HR-3 CERCLA Groundwater
Operable Unit, and currently has an operational pump and treat system that is removing
chromium from the groundwater.

6.3.4 100-IU-5

At the White Bluffs Pickling Acid Cribs site:  Sampling results indicated that, with the
exception

of zinc, all site contaminants were below background concentrations.  The elevated levels
of zinc

were in one sample, and were attributed to a piece of galvanized metal that was scraped
during

characterization activities, and not associated with former waste disposal activities.
Final

sampling results wee below cleanup levels.

   7.0   SUMMARY OF SITE RISKS

7.1    General

The primary basis for the no action decision is that the results of soil analyses taken at
the

100-IU-1, 100-IU-3, 100-IU-4, and 100-IU-5 Operable Units were compared with background
levels and MTCA residential values to determine whether the detected concentrations of
chemicals exceeded screening concentrations (Tables 2, 3, 4, and 5).  While there were

certain
constituents which were detectable above background concentrations, none of the

contaminants
of concern exceeded applicable MTCA residential cleanup standards.  Because MTCA
residential cleanup standards are designed to be protective at the 1 x 10-6 level (using

MTCA
standard exposure assumptions), achieving these cleanup levels result in a risk that will

be in, or
less than, EPA's acceptable risk range set in the NCP>  Therefore, human health and

ecological
risk assessments were not performed at the 100-IU-1, 100-IU-3, and 100-IU-4 Operable

Units.
Results of the 100-IU-5 risk assessment are discussed below.

Ordnance surveys were required in the performance of the expedited response actions.  A
Hanford site-wide ordnance and explosives waste (OEW) archive search (Ordnance and
Explosive Waste Records Search Report) was conducted by the U.S. Army Corps of Engineers,
revealing minimal chance of any undiscovered OEW at the 100-IU-1, 100-IU-3, 100-IU-4, and
100-IU-5 Operable Units, as well as on the rest of the Hanford Site.  The report concluded



no
further action is required for OEW mitigation at these operable units

7.2     100-IU-5 Human Health Evaluation Results

All contaminants of potential concern except zinc were eliminated based on comparison to
background concentrations.  The maximum zinc concentration detected at the site was
1070 mg/kg, which is well below the most restrictive zinc soil concentration in the human

health
risk-based screening.  Zinc was eliminated when compared to this risk based concentration,
therefore, based on the human health risk assessment, there are no contaminants of concern

for
human health risk associated with the Pickling Acids cribs.

7.3 100-IU-5 Environmental Evaluation Results

Zinc concentrations were greater than Hanford Site background concentrations, and
therefore

retained for ecological evaluation.  The highest zinc concentrations were taken directly
beside

underground pipes. The pipes were scraped during excavation and are likely the source of
the

zinc.  Because the zinc concentration was considered to be relatively non-toxic, zinc was
not

considered further as a contaminant of concern for ecological risk.

   8.0     EXPLANATION OF SIGNIFICANT CHANGES

The Proposed Plan for the 100-IU-1, 100-IU-3, 100-IU-4, AND 100-IU-5 Operable Units was
released for public comment in June 1995.  The proposed plan identified no-action as the
preferred alternative.  USDOE, EPA, and Ecology have reviewed all written comments
submitted during the public comment period.  Upon review of these comments, it was
determined no significant changes to the selected remedy, as originally identified in the

proposed
plan, were necessary.

     9.0     DESCRIPTION OF THE NO-ACTION ALTERNATIVE

No further action is required at the 100-IU-1, 100-IU-3, 100-IU-4, and 100-IU-5 Operable
Units:

however, the USDOE commits to the development and implementation of a Mitigation Action
Plan in coordination with the Natural Resource Trustees for any additional required

mitigation
measures.

 APPENDIX A-

    RESPONSIVENESS SUMMARY



This responsiveness summary addresses public comments specific to the Proposed Plan for
the

100-IU-1, 100-IU-3, 100-IU-4, 100-IU-5 Operable Units.  These written comments were
submitted to Ecology during the public comment period, which opened June 26 and closed
August 9, 1995.

     1.0 SUMMARY OF PUBLIC COMMENTS

A total of two comments specific to the Proposed Plan for the 100-IU-1, 100-IU-3, 100-IU-
4,

100-IU-5 Operable Units were received by Ecology.    

  2.0   RESPONSE TO COMMENTS

2.1   100-IU-1 Comment Summary:

Only two monitoring wells have been installed down-gradient of the former maintenance
shop.

The direction of the groundwater gradient cannot be determined without at least three
monitoring

wells.  To ensure contamination did not escape to groundwater, it is necessary to sample
down-

gradient for diesel fuel and radionuclides.

Response:

The Riverland Railyard Maintenance Shop foundation and soil were removed.  Analytical]
samples from both the drain area and the pit hoist indicated no contaminants above

detectable
limits.  As a result, USDOE< EPA< and Ecology recommended no further action at this

facility
based on the fact that the soil below the facility indicates no contamination.  EPA does

not
believe placing another well at the 100-IU-1 Operable Unit is necessary based on existing
information.

2.2 100-IU-3 Comment Summary:

What environmental characterization of the demolished underground installations has been
done

at the 100-IU-3 Operable Unit?

Response:

As provided in Appendix C of the North Slope (Wahluke Slope) Expedited Response Action
Cleanup Plan, in the mid-1970's the approximately 20-foot deep bunkers at the missile

sites
were blown up, and demolition debris from the surrounding structures was placed in the

resulting

depression.  Prior to this action, any salvageable material (e.g., piping, electrical



lines, pumps,
and other mechanical equipment) was removed from the site.  As a cost saving measure,
analogous site data was used to predict the probability of residual contamination at

Wahluke
Slope sites.  The sampling of analogous sites on the Fitzner-Eberhardt Arid lands Ecology
Reserve (ALE) provides strong evidence that the probability is very low of contamination

being
associated with the demolished missile bunker structures on the Wahluke Slope.  Therefore,

it
was determined further characterization at these sites was not necessary.

USDOE performed pre-remedial action sampling of the NIKE Missile bunker on the ALE in the
summer of 1994.  These bunkers remain largely intact.  Results of these sampling

activities are
provided in A Compendium of Field Reports for the Fitzner-Eberhardt Arid Lands Ecology
Reserve Remedial Action, Hanford, Washington.  Dewatering sumps, one located in each

bunker,
were the only areas that exhibited contamination.  PCB contamination of up to 150

g/100cm2
was found on the walls of these sumps.  Subsequent testing of the soils at three sump

water
discharge points, found that the soil contained no evidence of PCBs, semi-volatile or

volatile
organics, or metals.  It was later determined that the source of PCBs was probably the oil

in the
reservoirs of the existing operational sump pumps. As these pumps and their ancillaries

would
have been removed form North Slope sites prior to demolition, the probability of

contamination
via this route is very low.

Additionally, on the ALE site, soil gas surveys were performed at the drain field
associated with

the bunker.  As noted in the North Slope (Wahluke Slope) Expedited Response Action Cleanup
Plan, Appendix F, these drain fields could have received solvents that were disposed of

through
the sewer system.  The soil gas surveys gave negative results for volatile organics.
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Abstract: Please note that the text in this document summarizes the Record of

Decision for the purposes of facilitating searching and retrieving key
text on the ROD. It is not the officially approved abstract drafted by
the EPA Regional offices. Once EPA Headquarters receives the
official abstract, this text will be replaced.

The Hanford 100-Area site is a 560-square mile Federal facility
located in southeastern Washington along the Columbia River. The
Hanford site was established during World War II as part of the
Manhattan Project to produce plutonium for nuclear weapons.
Hanford site operations began in 1943.

The 100-Area encompasses approximately 26 square miles bordering
the south shore of the Columbia River. It is the site of nine retired
plutonium production reactors. The groundwater impacted by
operations associated with those nine reactors has been divided into
five operable units. Two of five groundwater operable units are
addressed here.

Pre-1943 land use at Hanford was primarily grazing and agriculture
with some traditional use by Native Americans. Historically,
groundwater use included domestic consumption, as well as other
needs for the small agricultural communities, and by Native
Americans. Currently groundwater is not used but is monitored to



assess contaminant conditions. Existing land use in the 100-Area
includes facilities support, waste management, and undeveloped
land. Facilities support activities include operations such as water
treatment and maintenance of the reactor buildings. The waste
management land use designation results from former uncontrolled
disposal activities in areas now known as past-practice waste sites
located throughout the 100 Area. Lastly, there are undeveloped lands
located throughout the 100 Area that comprise approximately 90
percent of the land area.

During the years of reactor operations at the operable units being
addressed, large volumes of reactor coolant water containing
chromium and radionuclides were discharged to retention basins for
ultimate disposal in the Columbia River through outfall pipelines.
Liquid wastes, containing significant quantities of chromium from
reactor operations, were also discharged to the soil column at cribs,
trenches, and french drains. Contaminant plumes in groundwater
resulted from these former waste disposal practices.

As a result of the discharge of groundwater from the operable units
into the river, chromium, a metal that is toxic to aquatic organisms in
low concentrations, poses a risk to aquatic organisms in the
Columbia River adjacent to the site. The most toxic form of
chromium, hexavalent chromium, readily dissolves in water, and
therefore moves freely with groundwater. Hexavalent chromium has
been detected in groundwater and in the groundwater/river interface
where groundwater upwells into the river. Once discharged to the
river, it is easily assimilated by aquatic organisms, some of which are
adversely affected.

 
Remedy: The selected remedy is an interim action that involves removing

hexavalent chromium from groundwater that discharges into the
Columbia River. To intercept the chromium plumes, groundwater
will be pumped from approximately 30 wells located along and
inland from the river shoreline. The water will then be treated using
an ion exchange treatment technology to remove chromium. The
treated effluent will then be returned to the aquifer using injection
wells located upgradient of the existing chromium plumes. The
interim action includes monitoring of the groundwater near the river
and the effluent from the treatment system to determine system
performance in meeting the remedial action objectives for protection
of the Columbia River. The interim action also involves institutional
controls to protect human health from groundwater contaminants.

 
Text: Full-text ROD document follows on next page.



Text:

                          DECLARATION OF THE RECORD OF DECISION

        SITE NAME AND LOCATION

        USDOE Hanford 100 Area
        100-HR-3 and 100-KR-4 Operable Units
        Hanford Site
        Benton County, Washington

        STATEMENT OF BASIS AND PURPOSE

        This decision document presents the selected interim remedial actions for portions of
the
        USDOE Hanford 100 Area, Hanford Site, Benton County, Washington which were chosen in
        accordance with the Comprehensive Environmental Response, Compensation, and Liability
Act
        of 1980 (CERCLA), as amended by the Superfund Amendments and Reauthorization Act of
        1986 (SARA), and to the extent practicable, the National Oil and Hazardous Substances
        Pollution Contingency Plan (NCP). This decision is based on the administrative record
for
        this site.

        The Washington State Department of Ecology (Ecology) concurs on the selected remedy.

        ASSESSMENT OF THE SITE

        Actual or threatened releases of hazardous substances from this site, if not addressed
by
        implementing the response action selected in this Record of Decision (ROD), may present
an
        imminent and substantial endangerment to public health, welfare, or the environment.

        DESCRIPTION OF THE SELECTED REMEDY

        The selected remedy is an interim action that involves removing hexavalent chromium from
        groundwater that discharges into the Columbia River. To intercept the chromium plumes,
        groundwater will be pumped from approximately 30 wells located along and inland from the
        river shoreline. The water will then be treated using an ion exchange treatment
technology to
        remove chromium. The treated effluent will then be returned to the aquifer using
injection
        wells located upgradient of the existing chromium plumes. The interim action includes
        monitoring of the groundwater near the river and the effluent from the treatment system
to
        determine system performance in meeting the remedial action objective for protection of
the
        Columbia River. The interim action also involves institutional controls to protect human
        health from groundwater contaminants.

        DECLARATION



        This interim action is protective of human health and the environment, complies with
Federal
        and State applicable or relevant and appropriate requirements directly associated with
this

        action, and is cost-effective. This action utilizes permanent solutions and alternative
treatment
        technologies to the maximum extent practicable, given the limited scope of the action.
This
        remedial action complies with the statutory preference for remedies that employ
treatment that
        reduces toxicity, mobility, or volume of contaminants as a principal element. Subsequent
        actions are planned to fully address the threats posed by these operable units.

        Because this remedy will result in hazardous substances remaining on-site above health-
based
        levels, a review will be conducted within five years after commencement of remedial
action to
        ensure that the remedy continues to provide adequate protection of human health and the
        environment. Because this is an interim action Record of Decision (ROD), review of these
        operable units and the remedy will be ongoing as the Tri-Parties continue to develop and
        implement final remedial alternatives for the operable units and the 100 Area National
Priority
        List (NPL) site.
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                                          DECISION SUMMARY

                              I.  SITE NAME, LOCATION, AND DESCRIPTION

        The U.S. Department of Energy's Hanford Site was listed on the National Priorities List
        (NPL) in November 1989 under the Comprehensive Environmental Response, Compensation,
        and Liability Act of 1980 (CERCLA) as amended by the Superfund Amendments and
        Reauthorization Act of 1986 (SARA).  The Hanford Site was divided and listed as four NPL
        Sites: the 100 Area, the 200 Area, the 300 Area, and the 1100 Area.

        The Hanford Site is a 560-square mile Federal facility located in southeastern
Washington
        along the Columbia River.  The region includes the incorporated cities if Richland,
Pasco, and
        Kennewick (Tri-Cities) and surrounding communities in Benton, Franklin, and Grant
counties
        (figure 1).  The Hanford Site was established during World War II as part of the
"Manhattan
        Project" to produce plutonium for nuclear weapons.  Hanford Site operations began in
1943.

        The 100 Area, which encompasses approximately 68 km2 (26 mi2) bordering the south shore
        of the Columbia River, is the site of nine retired plutonium production reactors.  The
        groundwater impacted by operations associated with those 9 reactors has been divided
into five
        operable units.  Two of the five groundwater operable units are addressed in this Record
of
        Decision.

        Pre-1943 land use at Hanford was primarily grazing and agriculture with some traditional
use
        by Native Americans.  Historically groundwater use included domestic consumption, as
well
        as other needs for the small agricultural communities, and by Native Americans.
Currently
        groundwater is not used but is monitored to assess contaminant conditions.  Existing
land use
        in the 100 Area includes facilities support, waste management, and undeveloped land.
        Facilities support activities include operations such as water treatment and maintenance
of the
        reactor buildings.  The waste management land use designation results from former
        uncontrolled disposal activities in areas now known as "past-practice waste sites"
located



        throughout the 100 Area.  Lastly, there are undeveloped lands located throughout the 100
Area
        that comprise approximately 90 percent of the land area within the 100 area.  These
areas are
        the least disturbed and contain minimal infrastructure.

        The Hanford Reach of the Columbia River is the last free-flowing portion of the Columbia
        River in the United States above Bonneville Dam.  The river contains the only remaining
        spawning habitat for native salmon on the main stem of the Columbia River in the United
        States.  The river and associated riparian and upland areas are valued ecological and
        recreational resources.  The Hanford Reach along the 100-HR-3 and 100-KR-4 Operable
Units
        is currently being used for activities such as hunting, fishing, and water skiing.  The
Hanford
        Reach of the Columbia River:  Comprehensive River Conservation Study and Environmental
        Impact Statement has identified much of Hanford Reach, including the 100 Area, for
        consideration as a designated recreational river under the Wild and Scenic Rivers Act.

                            II.  SITE HISTORY AND ENFORCEMENT ACTIVITIES

        In anticipation of the NPL listing, DOE, EPA, and Ecology entered into a Federal
Facility
        Agreement and Consent Order in May 1989 known as the Tri-Party Agreement.  This
        agreement established a procedural framework and schedule for developing, implementing,
        and monitoring remedial response actions at Hanford.  The agreement also addresses
Resource
        Conservation and Recovery Act (RCRA) compliance and permitting.

        In 1988, the Hanford Site was scored using EPA's Hazard Ranking System.  As a result of
the
        scoring, the Hanford Site was added to the NPL in November 1989 as four sites (the 100
        Area, the 200 Area, the 300 Area, and the 1100 Area).  Each of these areas was further
        divided into operable units (a grouping of individual waste units based primarily on
geographic
        area and common waste sources).  The 100 Area NPL site consists of the following
operable
        units for contaminated sources such as soils, structures, debris, and burial grounds:
100-BC-1,
        100-BC-2, 100-KR-1, 100-KR-2, 100-NR-1, 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2,
        100-FR-1, 100-FR-2, 100-IU-1, 2, 3, 4, 5, and 6; and for contaminated groundwater:
        100-BC-5, 100-KR-4, 100-NR-2, 100-HR-3, and 100-FR-3.  This ROD addresses the
        chromium contaminated plumes in the 100-HR-3 and 100-KR-4 Operable Units.

        The 100-HR-3 Operable Unit is located in the north-central part of the Hanford Site
along the
        Columbia River.  This operable unit includes the groundwater underlying the 100-D/DR and
        100-H Reactor Areas and a portion of the 600 Area (figure 2).  The 100-D/DR Area is the
site
        of two deactivated reactors:  the 100-D Reactor, which operated from 1944 to 1967, and
the
        100-DR Reactor, which operated from 1950 to 1965.  The 100-H reactor operated from 1949



        to 1965.

        The 100-KR-4 Operable Unit is also located in the north-central part of the Hanford
Site,
        upriver of 100-HR-3.  The 100-KR-4 Operable Unit includes the groundwater underlying the
        100-KR-1 and 100-KR-2 Operable Units (figure 3).  The 100-K Area is the site of two
        deactivated reactors:  the 100-K East Reactor, which operated from 1955 to 1971, and the
        100-K West Reactor, which operated from 1955 to 1970.

        During the years of reactor operations, large volumes of reactor coolant water
containing
        chromium and radionuclides were discharged to retention basins for ultimate disposal in
the
        Columbia River through outfall pipelines.  Liquid wastes, containing significant
quantities of
        chromium from reactor operations, were also discharged to the soil column at cribs,
trenches,
        and french drains.  Contaminant plumes in groundwater resulted from these former waste
        disposal practices.  Groundwater contaminated with chromium is present beneath the
        100-D/DR, 100-H, and 100-K Reactor areas and is migrating toward, and discharging into,
        the Columbia River.  The groundwater upwells into the river through the riverbed with
minor
        contributions from riverbank seepage.

        <IMG SRC 1096134>

        <IMG SRC 1096134A>

        <IMG SRC 1096134B>

        Prior to starting the "Limited Field Investigation" in 1992 in the 100-KR-4 and 100-HR-3
        Operable Units, groundwater monitoring consisted of periodic sampling under programs set
up
        by DOE Order 5400.1.  These include the Operational Monitoring program conducted by the
        Maintenance and Operations contractor for the Site, and the Sitewide Environmental
        Surveillance program, which is conducted by Pacific Northwest National Laboratory.  A
        limited record exists for groundwater conditions during the reactor operating years.
Riverbank
        seepage monitoring was completed in 1984 and 1988 as part of the Sitewide Environmental
        Surveillance program.  The following three paragraphs identify reactor-area specific
activities
        that add to the data available from these sitewide programs.

        At the 100-K Area, groundwater sampling was associated with operations at the 100-K East
        and 100-K West fuel storage basins.  Some post-1959 data from several wells are
available to
        describe conditions downgradient of the 116-K-2 trench used for liquid effluent disposal
that



        included chromium.

        For the 100-D/DR reactor area (100-HR-3 Operable Unit), historical data describing
        conditions during reactor operations are limited to several wells that were constructed
in 1960.
        Quarterly sampling was started in 1991 under the RCRA/Operational program for monitoring
        liquid effluent discharge to 100-D Ponds.  An infiltration experiment was conducted in
1967
        that created a groundwater mound in the vicinity of the coolant water retention basins.
The
        results may provide an analog for the unmonitored conditions that prevailed during
reactor
        operating years.

        A similar database exists for the 100-H Area (100-HR-3 Operable Unit).  Monitoring of
the
        183-H Solar Evaporation Basins facility occurred between 1973 and 1985, when monitoring
        was substantially increased under the RCRA/Operational program.  A comprehensive
database
        exists to describe the contaminant plume, which includes chromium, associated with the
183-H
        facility for years after 1985.

        The technical information baseline for the RI/FS associated with each operable unit was
        augmented substantially in 1992 with the installation of new monitoring wells and
subsequent
        quarterly sampling as part of the limited field investigation.  A comprehensive
riverbank
        seepage sampling project was completed in late 1991, which helped relate contamination
along
        the shoreline to groundwater contamination underlying the reactor areas.  RI/FS
        characterization activities that followed the four quarters of sampling conducted during
the
        limited field investigation consist of semiannual well sampling, annual riverbank
seepage
        sampling, and periodic Columbia River substrate sampling.  Water table elevations were
        measured at periodic intervals to show the seasonal ranges in flow direction and
gradients.

        As a result of the discharge of groundwater from the operable units into the river,
chromium, a
        metal that is toxic to aquatic organisms in low concentrations, poses a risk to aquatic
        organisms in the Columbia River adjacent to the 100-D/DR, 100-H, and 100-K Areas.  The
        most toxic form of chromium, hexavalent chromium, readily dissolves in water and,
therefore,
        moves freely with groundwater.  Hexavalent chromium has been detected in groundwater and
        in the groundwater/fiver interface where groundwater upwells into the fiver.  Once
discharged

        to the river, it is easily assimilated by aquatic organisms, some of which are adversely
        affected.  Trivalent chromium is less soluble and less toxic, and is not easily



transported by
        groundwater.  Most chromium in groundwater at the Hanford Site is hexavalent chromium,
        because of the original sources and prevailing geochemical conditions.

        In August 1994, a pilot-scale treatability test began at the 100-D/DR Area, to assess
the
        effectiveness of an ion exchange treatment system to remove hexavalent chromium from
        groundwater.  Through July 1995, this pump-and-treat system has extracted more than 4
        million gallons (15 million liters) of groundwater and has removed more than 38 pounds
        (17 kilograms) of chromium.  This system is successful in removing chromium from
extracted
        groundwater at 100-D/DR, and indicates that an ion exchange treatment system can be a
        successful groundwater treatment technology for chromium in the 100 Area.

                             III.  HIGHLIGHTS OF COMMUNITY PARTICIPATION

        The DOE, Ecology, and EPA developed a Community Relations Plan in April 1990 as part of
        the overall Hanford Site restoration.  The Plan was designed to promote public awareness
of
        the investigations and public involvement in the decision-making process.  The Plan
        summarizes known concerns based on community interviews.  Since that time several public
        meetings have been held and numerous fact sheets have been distributed in an effort to
keep
        the public informed about Hanford cleanup issues.  The Plan was updated in 1993 to
enhance
        public involvement and is currently undergoing an additional update.

        The 100 Area Focused Feasibility Study Document and Proposed Plans for 100-HR-3 and
        100-KR-4 were made available to the public in both the Administrative Record and the
        Information Repositories maintained at the locations listed below.  These documents
underwent
        a 45 day public comment period from September 11, 1995 to October 25, 1995.

                ADMINISTRATIVE RECORD (Contains all project documents)

                        U.S. Department of Energy
                        Richland Field Office
                        Administrative Record Center
                        740 Stevens Center
                        Richland, Washington 99352

                        EPA Region 10
                        Superfund Record Center
                        1200 Sixth Avenue
                        Park Place Building, 7th Floor
                        Seattle, Washington 98101

                        Washington State Department of Ecology
                        Administrative Record
                        300 Desmond Drive
                        Lacey, Washington 98503-1138



                INFORMATION REPOSITORIES (Contain limited documentation)

                        University of Washington
                        Suzzallo Library
                        Government Publications Room
                        Mail Stop FM-25
                        Seattle, Washington 98195

                        Gonzaga University
                        Foley Center
                        E. 502 Boone
                        Spokane, Washington 99258

                        Portland State University
                        Branford Price Millar Library
                        Science and Engineering Floor
                        SW Harrison and Park
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        Notice of the public comment period and availability of documents for review was
published in
        the Seattle PI/Times, the Spokesman Review-Chronicle, the Tri-City Herald, and the
        on September 10 and 11, 1995.  The notice also ran throughout the week of
        September 10 in the various papers published by the Hood River News.  In addition a 2-
page
        focus sheet that summarized the Proposed Plans was mailed to an "interested in Hanford"
        mailing list of about 4,700.  That mailing list included the members of the Hanford
Advisory
        Board (a citizen / stakeholder cleanup advisory board), Native American Tribes with
reserved
        treaty rights to Hanford-related resources, and Natural Resource Trustees.  The Proposed
        Plans were faxed to participants in the Hanford Natural Resource Trustee Council (which
        includes the Tribes) on August 21-22, 1995.  Focus sheets and Proposed Plans were mailed
to
        a number of individuals in response to requests during the comment period.  The Proposed
        Plans and focus sheet identified that a public meeting would be held upon request.  Such
a
        request was received from the Columbia River United citizen stakeholder group located in
        Hood River, Oregon.  Per their request, a meeting was held October 18, 1995 that
discussed
        the proposed actions relative to other Hanford groundwater and Columbia River issues.
At the
        meeting, representatives from DOE, EPA and Ecology provided information about this and
        related projects and answered questions about the projects.  A response to the comments



        received during the public comment period is included in the Responsiveness Summary,
which
        is attached as Appendix A to this ROD.  This decision document presents the selected
interim
        remedial action for the groundwater at the 100-HR-3 and 100-KR-40 Operable Units at the
        Hanford Site in Richland, Washington.  The selected interim remedy is chosen in
accordance
        with CERCLA, as amended by SARA, and to the extent practicable, the National Contingency
        Plan (NCP).  The decision for these operable units is based on the Administrative
Record.

                IV.  SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

        The interim action is expected to provide adequate protection of human health and
ecological
        receptors in the Columbia River and will continue until implementation of the final
remedy for
        the 100-HR-3 and 100-KR-4 groundwater operable units, or until such time that the DOE
        demonstrates to Ecology and the EPA that no further interim action is required.  This
interim
        action is expected to become part of the final remedial action for the 100-HR-3 and 100-
KR-4
        Operable Units.  As with the remedy selection for interim action, final remedy selection
will
        occur only after talcing public comment into consideration.

        In addition to this action for the 100-HR-3 and 100-KR-4 Operable Units, plans are
underway
        to address waste sites that are the historic sources of groundwater contamination.
Surface
        waste sites that are within operable units 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2,
        100-KR-1 and 100-KR-2 received wastes during previous operation of the reactors and
their
        support facilities.  Cleanup of high priority liquid effluent waste sites in the 100-DR-
1 and
        100-HR-1 Operable Units were addressed in a September 1995 interim action Record of
        Decision.  The 100-DR-2, 100-HR-2, 100-KR- 1 and 100-KR-2 Operable Units will be the
        subject of future response actions.  The 100-IU-4 Operable Unit upgradient of 100-HR-3
        includes the former Sodium Dichromate Barrel Landfill, which was previously used to
dispose
        of empty crushed barrels.  The 100-IU-4 Operable Unit was remediated in April 1992
through
        an Expedited Response Action and a no further action final ROD was signed in February
        1996.

        Because this is an interim action ROD, review of these operable units and the remedy
will be
        ongoing as the Tri-Parties continue to develop and implement final remedial alternatives
for
        the operable units and the 100 Area NPL site.  Because this remedy will result in
hazardous



        substances remaining on-site above health-based levels, a review will be conducted
within five
        years after commencement of remedial action to ensure that the remedy continues to
provide
        adequate protection of human health and the environment.

                              V.  SUMMARY OF SITE CHARACTERISTICS

        5.1 Site Geology and Hydrogeology

        The Hanford Site is located in the Pasco Basin, a topographic and structural basin
situated in
        the northern portion of the Columbia Plateau.  The plateau is divided into three general
        structural subprovinces:  the Blue Mountains; the Palouse; and, the Yakima Fold Belt.
The
        Hanford Site is located in the eastern portion of the Yakima Fold Belt.

        5.1.1 Geology
        The 100 Area is located in the northern portion of the Hanford Site, adjacent to the
Columbia
        River.  The geology of the 100 Area is similar to much of the rest of the Hanford Site,
which
        generally consists of three distinct geologic formations.  The oldest and deepest
formation
        consists of a thick series of basalt flows and interbeds that have been warped and
folded.  The
        top of the basalt in the 100 Area ranges in elevation from 46 m (150 ft) near the 100 H
Area to
        64 m (210 ft) below sea level west of the 100 K Area.  The Ringold Formation overlies
the
        Columbia River Basalts and is up to 185 m (about 600 ft) thick in the Pasco basin.  The
        Ringold Formation is made up of sedimentary deposits which consist of interbedded clay,
silt,
        fine to coarse sand, and gravel.  The uppermost formation is referred to as the Hanford
        Formation.  It consists of sand and gravel deposited by catastrophic floods during the
last
        glacial episode.  In the 100 Area, the Hanford Formation consists primarily of the Pasco
        Gravel Facies, with local occurrences of the sand-dominated or slackwater deposits.

        The 100 K Area differs geologically from the surrounding area because the Ringold
Formation
        is exposed along the bank of the Columbia River and up to 366 m (1200 ft) inland.
Coyote
        Rapids, immediately upstream of the 100 K Area consists of cemented Ringold material.
The
        contact between the Hanford Formation and the Ringold Formation is generally noted by an
        iron staining and an increase in cementation.  The Hanford Formation underlying the 100
K
        Area is a wedge that increases in thickness away from the Columbia River.  It varies in
        thickness from 0 to about 37 m (120 ft) near the southwest corner of the K Area.  The
Hanford



        Formation in the vicinity of the 100 K Area consists mainly of gravels.

        Underlying the 100 H & D Areas, a lacustrine mud unit up to 30 m (100 ft) thick forms
the
        base of the Ringold Formation.  Overlying the mud unit, fluvial sands and gravels
interbedded
        with overbank and lacustrine sediments comprise the remaining Ringold Formation.  The
        Ringold/Hanford contact is highest west of the 100 H Area and slopes toward the Columbia
        River to the east.  The Hanford Formation thickness ranges from near 0 to 24 m (80 ft).
The
        unit is thickest in the west central portion of the 100 HR-3 Operable Unit.  In this
area the
        Hanford Formation consists of unconsolidated gravels in a matrix of fine to coarse sand.

        5.1.2 Hydrogeology
        Underlying the 100 Area the uppermost aquifer is referred to as the unconfined aquifer.
This
        aquifer is open to the vadose zone and is hydraulically connected to the Columbia River.
        Below the unconfined aquifer there exists multiple confined aquifers.  The confined
aquifers to
        date have received very little contamination due to an upward hydraulic gradient.

        The unconfined aquifer system underlying the 100 K and D Areas is comprised exclusively
of
        Ringold Formation fluvial sand and gravel.  Groundwater flow direction is north-
northwest
        towards the Columbia River.  The mean hydraulic conductivity of the Ringold Formation is
        about 32 ft/day.  Groundwater elevation across the K Area ranges from about elev. 382 to
        elev. 392 ft.  Across the D Area groundwater elevation ranges from about elev. 381 to
elev.
        386 ft.  In the 100 H Area the unconfined aquifer occurs predominantly in the Hanford
        Formation.  Groundwater elevation ranges from about elev. 374 to elev. 377 ft.  The
saturated
        portion of the Hanford Formation is about 13 to 24 ft thick across this area.  Flow
direction is
        northeast towards the Columbia River.  The mean hydraulic conductivity for the H Area is
        about 100 ft/day.

        5.2 Colmnbia River Water Quality

        Surface water at the 100 Areas of the Hanford Site is limited to the Columbia River and
        springs along the riverbank.  The Columbia River is the second largest river in North
America
        and the dominant surface-water body on the Hanford Site.  The existence of the Hanford
Site
        has precluded development of this section of river for irrigation and power, and the
Hanford
        Reach (the free flowing section of the Columbia River beginning at Priest Rapids Dam and
        ending at Lake Wallula) is now being considered for designation as a National Wild and
Scenic
        River as a result of congressional action in 1988 (Public law 100-605).



        Washington State has classified the stretch of the Columbia River from Grand Coulee to
the
        Washington-Oregon border, which includes the Hanford Reach, as Class A, Excellent.
Class
        A waters are to be suitable for essentially all uses, including raw drinking water,
recreation,
        and wildlife habitat.

        The seepage of groundwater, or springs, into the Columbia River has been known to occur
for
        many years.  These relatively small springs flow intermittently, apparently influenced
        primarily by changes in river level.  Hanford-origin contaminants have been documented
in
        these groundwater discharges along the Hanford Reach.

        5.3 Groundwater System

        Groundwater in the unconfined aquifer at the Hanford Site generally flows from recharge
areas
        in the elevated region near the western boundary of the Hanford Site toward the Columbia
        River on the eastern and northern boundaries.  The Columbia River is the primary
discharge
        area for the unconfined aquifer.  Natural areal recharge from precipitation across the
entire
        Hanford Site is thought to range from almost 0 to 10 cm (0 to 4 in.) per year, but is
probably
        less than 2.5 cm (1 in.) per year.  Since 1944, the artificial recharge from Hanford
Site
        wastewater disposal operations has been significantly greater than the natural recharge.
An
        estimated 1.68 x 1012L (4.4 x 1011 gallons) of liquid was discharged to disposal ponds,
        trenches, and cribs.  Now that liquid discharges from reactor processes has stopped,
        groundwater flow has since returned to its pre-Hanford flow direction and gradient in
the
        100-HR-3 and 100-KR-4 Operable Units.

        5.4 Groundwater Data Summary

        The primary purpose of the limited field investigation at the Operable Units was to
collect
        sufficient data to determine if the groundwater is contaminated to the extent that an
interim
        remedial action was warranted.  The limited field investigation was designed to augment
        existing historical groundwater data mentioned in Section II.  The data gathered during
the
        limited field investigation were also used to conduct a qualitative risk assessment for
human
        and ecological receptors, and to evaluate remedial alternatives.

        As part of the limited field investigation, 22 new groundwater wells were installed (in



addition
        to the existing 42 wells) in the 100-HR-3 Operable Unit and 7 new groundwater wells were
        installed (in addition to the existing 12 wells) in the 100-KR-4 Operable Unit.  These
wells
        were constructed to help define groundwater quality in areas downgradient of the
priority
        waste sites in the area that are sources of the contaminants, and estimate groundwater
quality
        at locations where human and ecological receptors may be exposed to groundwater.

        Groundwater samples were collected from these new wells and existing monitoring wells
        (100-HR-3, figure 4; 100-KR-4, figure 5).  A total of 262 samples fron 100-HR-3 and 82
        samples from 100-KR-4, exclusive of duplicates and splits, were collected over four
rounds of
        sampling (September 1992 to June 1993 for 100-KR-4, and May 1992 to March 1993 for
        100-HR-3).  These samples were analyzed for organic, inorganic, and radioactive
constituents.
        Soil samples were collected during well-drilling activities and analyzed for physical
properties.
        Tables 1 through 3 (100-HR-3), and table 4 (100-KR-4) present the maximum concentrations
        of radiological and nonradiological chemicals in groundwater, in spring and seeps, and
in the
        Columbia River within and adjacent to these arms.  These maximum concentrations were
used
        to evaluate risks to receptors.  Data from near-river wells were used to evaluate
ecological
        risk, and data from all wells were used to evaluate human health risk.

        During March of 1995 pore water samples were collected in the river substrate adjacent
to the
        100-H Area.  Results indicated that chromium is present in the river substrate at levels
of
        concern.  Similar data are being collected at other reactor areas.  Additionally,
sampling points
        are being successfully installed along the shoreline to evaluate the river-groundwater
interface.
        These new data will support the Remedial Design Report/Remedial Action Work Plan
        (RDR/RAWP).

        5.5 Ecological Description

        An 18 mile stretch of the Columbia River is located within the 100 Area.  The Columbia
River
        corridor is a valued ecological area within the Hanford Site.  Semi-arid land with a
sparse
        covering of cold desert shrubs and drought-resistant grasses dominates the Hanford
landscape.
        Forty percent of the area's annual average of six and one quarter inches of rain occurs
between
        November and January.  Numerous ecological studies have characterize the biological
        resources of the Hanford Site, including the terrestrial, riparian, and aquatic
habitats.



        Because this interim action involves activities located on upland habitat, adjacent to
riparian
        and aquatic areas, and affects the chemical and hydrological regime in the near-river
        environment, the potential list of species that could be affected includes potentially
all species
        associated with the Hanford site, both resident and migratory.  Table 5 lists species of
concern
        found or potentially occurring on the Hanford Site, and table 6 lists known fish species
in the
        Hanford Reach of the Columbia River.  Portions of the 100-HR-3 and 100-KR-4 lie within
the
        100-year flood plain (figure 6).  There is a band of wetland habitat adjacent to the
Columbia
        River that varies from very thin in 100-KR-4 to very wide in portions of 100-HR-3.

        5.6 Cultural Resources Review

        Both 100-HR-3 and 100-KR-4 are in areas rich with cultural resources.  The 100-K Area
        contains a number of archaeological and ethnohistoric sites that range in age from 9,000
years
        ago to the mid-nineteenth century.  The 100-K area is considered extremely sensitive as
a
        Native American-related cultural resource.  Two individual sites within the 100-K Area
are
        individually eligible for the National Register of Historic Places while others are
included in
        the Ryegrass Archaeological District.  Along the rapids associated with the 100-K Area,
        Smohalla, Prophet of the Wanapum people performed the first washat, the dance ceremony
        that has become central to the Seven Drums or Dreamer religion.  This religion spread to
        many neighboring Tribes and is currently practiced in some form throughout the interior
        Northwest.  Furthermore, a Wanapum cemetery exists in the 100-K Area.

        Surveys for 100-HR-3 have located 25 prehistoric sites and 58 historic sites.  Six of
the
        prehistoric sites have been evaluated for and found eligible for listing to the National
Register
        of Historic Places.
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                  Table 1.  Maximum Concentration Summary for Contaminants of
                             Potential Concern in the 100-D/DR Area.



                                                                                                
D/DR
                                       All                   Near-River             D/DR
Area              MCL
  Groundwater                          Groundwater           Groundwater            Area
Columbia          (pCi/L or
  Contaminants                         Wells                 Wells                  Springs
River             mg/L)
  Radionuelides (pCi/L)
  Tritium                              78,000                19,000                 3,100
< 200             20,000a
  Strontium-90                         41 (J)                7.6                    4.5
< 1               8a
  Uranium 233/234                      1.5                   1.1                    1.0c
0.33c             NA
  Uranium 238                          1.4                   1.1                    1.0c
0.33c             NA
                                                                                                
  Inorganics (mg/L)
  Barium                               0.164                 0.092                  0.055
0.026             2.0a
  Chromiumb                            2.09                  0.44(J)                0.12
0.009(U)          0.1a'b
  Iron                                 0.550                 0.550                  0.072
0.102             NA
  Manganese                            0.19                  0.056                  0.004(B)
0.007(U)          NA
  Vanadium                             0.020                 0.020                  0.005
(U)               NA

  Organics (nag/L)
  Bis(2-ethylhexyl)phthalate           0.003                 0.003                  (U)
(U)               NA
                                                                                                
  Artions (mg/L)

  Ammonia as N                         0.75                  0.26                   0.1(J)
< 0.5(UJ)         NA
  Nitrate as N                         32.7                  14.1                   0.68
(U)               10a
  Sulfide                              1                     1                      (U)
(U)               NA

  a       40 CFR 141 (Primary MCL).  MCLs presented for comparison purposes.
  b       Sample Value reported is for total chromium.  MCL is for hexavalent chromium.
  c       Sample Value reported is for total uranium.
  (J)     Estimated value.
  (B)     Analyte detected at a concentration below the contract required detection limit, but
above the instrument
          detection limit.
  (U)     Undetected.
  NA      Not applicable.
  Near-River wells were: 199-D5-20, -D8-4, -D8-5, -D8-53, -D8-54A, -D8-55.



                  Table 2.  Maximum Concentration Summary for Contaminants of
                             Potential Concern in the 100-H Area.

                                All                   Near-River
H Area                  MCL
        Groundwater             Groundwater           Groundwater             H Area
Columbia              (pCi/L or
        Contaminants            Wells                 Wells                   Springs
River                  mg/L)

     Radionuclides (pCi/L)
     Tritium                        11,000                7,100               3,800(J)
400(J)              20,000a
     Carbon-14                      72                    72                   NA
NA                 2,000d
     Strontium-90                   33                    33                  12.7
0.7(J)                8a
     Technetium-99                  2,270                 500                  12
3.4                 900e
     Uranium-233/234                26.8                  26.8                 NA
NA                   NA
     Uranium 235                    2.43                  2.43                1.22c
0.53c                 NA
     Uranium-238                    18.6                  18.6                1.22c
0.53c                 NA
     Americium-241                  0.28(J)               0.28(J)              NA
NA                   NA

     Inorganics (mg/L)
     Barium                          0.14                0.10                 0.054
0.031                2.0a
     Chromiumb                       0.49                0.49                 0.052
0.006(U)              0.1a'b
     Iron                            5.4                 1.5                  0.924
0.183                 NA
     Manganese                       0.18                0.002(B)             0.038
0.012(B)               NA

     Organics (mg/L)
     Chloroform                     0.053                 0.031                NA
NA                   NA

     Artions (mg/L)
     Ammonia as N                    0.29                  0.29                (U)
(U)                   NA
     Fluoride                        1.3                   0.21                0.21
0.45                  4.0a
     Nitrate as N                    170                   32                  1.01
0.12                  10a
     Sulfide                         1                     1                   (U)



(U)                  NA

    a   40 CFR 141 (Primary MCL).  MCLs presented for comparison purposes.
    b   Sample Value reported is for total chromium.  MCL is for hexavalent chromiun
    c   Value reported is for total Uranium.
    d   Calculated based on annual average concentration yielding 4 mrem/yr for 2 liter/day
daily intake (National
        Interim Primary Drinking Water Regulations), EPA
    e   State Advisory Level from State of Washington Department of Health, Procedures and
References for the
        Determination of State Advisory Levels for Drinking Water Contaminants (March 1991).
    (J) Estimated value.
    (B) Analyte detected at a concentration below the contract required detection limit, but
above the instrument
        detection limit.
    (U) Undetected.
    NA  Not Applicable or Not Available.
    Near-River wells were: 199-H4-4, -H4-5, -H4-10, -H4-11, -H4-12A, -H4-13, -H4-15A, H4-45, -
H6-1.

                    Table 3.  Maximum Concentration Summary for Contaminants of
                 Potential Concern in the 600 Area Between the 100-D/DR and 100-H Areas.

                                All                   Near-River
600 Area              MCL
     Groundwater                Groundwater           Groundwater            600 Area
Columbia              (pCi/L or
     Contaminants               Wells                 Wells                  Springs
River                 mg/L)

     Radionuclides (pCi/L)
     Tritium                    11,000                  NA                      NA
NA                   20,000a

     Inorganics (mg/L)
     Arsenic                    0.012                   NA                      NA
NA                    0.05a
     Chromiumb                  0.17                    NA                      NA
NA                    0.1a'b

     a       40 CFR 141 (Primary MCL).  MCLs presented for comparison purposes.
     b       Sample value reported is for total chromium.  MCL is for hexavalent chromium.
     NA      Not Available

                Table 4.  Maximum Concentration Summary for Contaminants of
                        Potential Concern in the 100-K Area.

                              All                   Near-River                                 K
Area                MCL



   Groundwater                Groundwater           Groundwater             K Area
Columbia           (pCi/L or
   Contaminants               Wells                 Wells                   Springs
River                mg/L)

   Radionuclides (pCi/L)
   Tritium                    1,900,000             35,000                  8,900
ND                  20,000a
   Carbon-14                  23,000                16,000                  NA
NA                   2,000a
   Strontium-90               36                    36                      8.8
0.7(J)                 8a
   Technetium-99              46                    11(R)                   5.2
2.0                   900d
   Uranium-233/234            3.3                   2.3                     NA
NA                     NA
   Uranium-235                0.3                   0.2(J)                  NA
NA                     NA
   Uranium-238                2.6                   1.9                     1.1e
0.5e                   NA

   Inorganics (mg/L)
   Aluminum                   0.844(J)              0.072(B)                0.225
ND                     NA
   Arsenic                    0.010                 0.007(B)                NA
NA                    0.05a
   Cadmium                    0.002                 0.002(B)                ND
NC                    0.005a
   Chromiumb                  1.95                  0.261                   0.069
ND                    0.1a.b
   Iron                       5.43(J)               1.23                    0.243
0.171                  NA
   Lead                       0.008                 0.006(J)                NA
NA                    0.015e
   Manganese                  0.070                 0.070                   0.009(B)
0.020                  NA
   Nickel                     0.019                 0.010                   ND
ND                     NA
   Silver                     0.007(B)              0.005(B)                0.006(B)
ND                    0.10a
   Vanadium                   0.024(B)              0.019(B)                0.011(B)
ND                     NA
   Zinc                       0.461(B)              0.461(B)                ND
0.006(B)               NA

   Organics (mg/L)
   Chloroform                 0.017                 0.017                   NA
NA                     NA
   Trichloroethene            0.019                 0.019                   NA
NA                    0.005a

   Anions (mg/L)
   Chloride                   21.6                  21.6                    6.01
0.86                   NA



   Nitrate/Nitrite            26                    26                      1.47(J)
0.5(J)                 10a

   a    40 CFR 141 (Primary MCL).  MCLs presented for comparison purposes.
   b    Sample value reported is for total chromium.
   c    Value for total uranium reported.
   d    Calculated based on annual average concentration yielding 4 mrem/yr for 2 liter/day
daily intake (National
        Interim Primary Drinking Water Regulations).
   e    Action level per 40 CFR 141, Subpart I.
   (B)  Concentration below the contract required detection limit but above the instrument
detection limit.
   (J)  Estimated value.
   (R)  Rejected during data validation due to frequency of instrument calibration.
   NA   Not Available or Not Applicable.
   ND   Not detected.
   Near-River wells were: 199-K-13, -K-18, -K-19, -K-20, -K-21, -K-22, -K-31, -K-32A, -K-33, -K-
34, -K-37.

        Table 5.  Threatened and Endangered Species Potentially Found on the Hanford Site

                  Species                                                       Notes
                                                           Endangered Vascular Plants

        Persistentsepal yellowcress                     Known to have a scattered distribution
because of specialized habitat
        (Rorippa columbiae)                             requirements or habitat loss; generally
occurs in marshy places; known to
                                                        inhabit wet shoreline of Hanford Reach
in Benton County.

        Northern Wormwood                               Rare, local endemic species near the
river; not known from Hanford but
        (Artemisha campertris ssp borealis var          reported just to the north near Beverly,
Grant County.
        workskioldii)

                                                           Threatened Vascular Plants

        Columbia milk-vetch                             Locally endemic to area near Priest
Rapids Dam; could potentially occur in
        (Astragalus columbianus)                        Northwest portion of Hanford along the
Columbia River.

        Dwarf Evening Primrose                          Has been found at Hanford on
mechanically disturbed areas.
        (Camissonia (= Oenothera) pygmaea)

        Hoover's desert parsley                         Locally endemic to south-central
Washington, including Benton County;
        (Lomatium tuberosum)                            known to inhabit rocky hillsides.



                                                           Endangered Birds

        1Aleutian Canada goose                          Only incidental occurrence at Hanford.
        (Branta canadensis leucopareia)
-,.

        American white Pelican                          Flocks have recently become common in
the Columbia Basin during all
        (Pelecanus erythrorhynchus)                     seasons foraging on fish, amphibians,
and crustaceans, and roosting on
                                                        islands.

        1Peregrine falcon                               Breeds and winters in eastern
Washington, inhabiting open marshes, river
        (Falco peregrinus)                              shorelines, wide meadows, and farmlands;
nests on undisturbed cliff faces; an
                                                        erratic visitor to Hanford.

        Sandhill crane                                  Inhabits open prairies, grainfields,
shallow lakes, marshes, and Ponds;
        (Grus canadensis)                               common migrant during spring and fall in
Washington; some known and
                                                        suspected nesting sites in eastern
Washington; an occasional visitor at
                                                        Hanford.

                                                           Threatened Birds
        1Bald eagle                                     Regular winter visitor to the Columbia
River, feeding on spawned-out salmon
        (Haliaeetus leucocephalus)                      and waterfowl; they roost in the 100
Areas and nest (unsuccessfully to date)
                                                        along the Hanford Reach.

        Ferruginous hawk                                Inhabits open prairies and sagebrush
plains, usually with rocky outcrops or
        (Buteo regalis)                                 scattered trees; known to nest in Benton
and Franklin Counties, including
                                                        Hanford; rarely winter in Washington,
but are known to occasionally forage
                                                        on small mammals, birds, and reptiles on
sagebrush plains of Hanford.

                                                           Threatened Mammals

        Pygmy rabbit                                    Inhabits undisturbed areas of sagebrush
with soils soft enough to permit
        (Sylvilagus idahocrisis)                        burrows; once known to exist at Hanford
west of the 200 Areas plateau.

        1Indicates both state and federal designation.



                Table 6.  Fish Species in the Hanford Reach of the Columbia River.
                                        (Page 1 of 2)

        Common Name                                                               Scientific
Name

        American Shad                                                             Alosa
sapidissima
        Black bullhead                                                            Ictalurus
melas
        Black crappie                                                             Pomoxis
nigromaculatus
        Bluegill                                                                  Lepomis
macrochirus
        Bridgelip sucker                                                          Catostomus
columbianus
        Brown bullhead                                                            Ictalurus
nebulosus
        Burbot                                                                    Lota lota
        Carp                                                                      Cyprinus
carpio
        Channel catfish                                                           Ictalurus
punctatus
        Chinook salmon                                                            Oncorhynchus
tshawytscha
        Chiselmouth                                                               Acrocheilus
alutaceus
        Coho salmon                                                               Oncorhynchus
kisutch
        Cutthroat trout                                                           Oncorhynchus
clarki
        Dolly Varden                                                              Salvelinus
malma
        Lako whitefish                                                            Coregonus
clupeaformis
        Largemouth bass                                                           Micropterus
salmoides
        Largemouth sucker                                                         Catostomus
macrocheilus
        Leopard dace                                                              Rhinichthys
falcatus
        Longnose dace                                                             Rhinichthys
cataractae
        Mottled sculpin                                                           Cottus bairdi
        Mountain sucker                                                           Catostomus
platyrhynchus
        Mountain whitefish                                                        Prosopium
williarnsoni
        Northern squawfish                                                        Ptychocheilus
oregonensis
        Pacific lamprey                                                           Entospherus
tridentatus
        Peamouth                                                                  Mylocheilus



caurinus

            Table 6.  Fish Species in the Hanford Reach of the Columbia River.
                                     (Page 2 of 2)

        Common Name                                                       Scientific Name
        Piute sculpin                                                     Cottus beldingi
        Prickley sculpin                                                  Cottus asper
        Pumpkinseed                                                       Lepomis gibbosus
        Rainbow trout (steelhead)                                         Oncorhynchus mykiss
        Redside shiner                                                    Richardsonius
balteatus
        Reticulate sculpin                                                Cottus perplexus
        River lamprey                                                     Lampetra ayresi
        Sand rollor                                                       Percopsis transmontana
        Smallmouth bass                                                   Micropterus dolomieui
        Sockeye salmon                                                    Oncorhynchus nerka
        Speckled dace                                                     Rhinichthys osculus
--
        Tench                                                             Tinca tinca
        Throespike stickleback                                            Gasterosteus aculeatus
        Torrent sculpin                                                   Cottus rotheus
        Walleye                                                           Stizostedion vitreum
vitreum
        White crappie                                                     Pornoxis annularis
        White sturgeon                                                    Acipenser
transmontanus
        Yellow perch                                                      Perca flavescens
        Yellow bullhead                                                   Ictalurus natalis

                                            VI.  SUMMARY OF SITE RISKS

        6.1 Qualitative Risk Assessment

        A qualitative risk assessment was performed as part of the limited field investigation,
and
        determined the principal risk drivers at the 100-HR-3 Operable Unit and the 100-KR-4
        Operable Unit.  Another purpose of the qualitative risk assessment was to qualitatively
        evaluate human health and environmental risks to help determine if the operable units
were a
        candidate for an interim remedial action.  The qualitative risk assessment evaluated
risks for a
        predefined set of human and environmental exposure scenarios.  If the estimated risks
        exceeded certain thresholds, interim remedial actions were considered necessary to
reduce the
        risks posed by the contaminants.  The qualitative risk assessment is not intended to
replace or
        be a substitute for the baseline risk assessment that will be conducted in association



with
        determining the final action for these operable units.  The qualitative risk assessment
used the
        groundwater data from the first four rounds of the limited field investigation sampling.
The
        data were evaluated for consistency and compliance with EPA data management guidance.

        6.1.1 Human Health Risks
        Human health risks were evaluated for the 100-HR-3 and 100-KR-40 Operable Units to
        determine whether interim remedial actions were required.  The 100-HR-3 and 100-KR-4
        Operable Unit Focused Feasibility Studies concluded that there were no current
unacceptable
        human health risks from contaminants in the groundwater, primarily because exposure to
        groundwater contaminants is precluded by DOE site controls.  The interim action is
expected
        to provide adequate protection of human health via institutional controls, and the
interim
        remedial action itself will not pose any unacceptable risks to human health.

        6.1.2 Ecological Risks
        Ecological risks were evaluated based on the exposure of biological receptors that live
in or
        near the Columbia River to contaminants in surface water, as a result of contaminated
        groundwater migrating into the river.  Plants and animals can also be exposed to
contaminants
        where groundwater surfaces in springs and seeps or where plant roots reach to
contaminated
        groundwater.  Most contaminants are also transferred through the food web.

        For the purposes of the qualitative risk assessment, maximum concentrations of the
        contaminants from near-river well samples were used to represent concentrations
potentially
        available to aquatic reeeptors at the groundwater-river water interface.  To estimate
ecological
        risks, the total daily doses to animals in aquatic and riparian habitats from
radiological
        contaminants were estimated using the CRITR2 computer code.  These doses were then
        compared to the DOE benchmark of 1 rad/day (DOE Order 5400.5).  For the inorganic and
        organic contaminants, the maximum representative groundwater concentrations from four
        rounds of limited field investigation sampling were compared to EPA's acute and chronic
        Ambient Water Quality Criteria (AWQC) for the protection of aquatic organisms.  (The
EPA's
        AWQC for hexavalent chromium are numerically equal to the State of Washington's Ambient
        Water Quality Standards used as an ARAR for this ROD.)  If groundwater concentrations

        exceeded the 1 rad/day benchmark or the AWQC, an ecological risk was presumed to be
        present.

        6.1.2.1 100-HR-3
        The ecological risk analyses for 100-HR-3 indicated that none of the ecological
receptors



        living in or near the Columbia River that were addressed in the qualitative risk
assessment
        (plant, fish, crustacean, plant-eating duck, fish-eating duck, heron) will receive a
radiological
        dose in excess of the 1 rad/day benchmark (table 7).  The ecological risk assessment,
however,
        identified inorganic and organic contaminants that exceeded the risk threshold (table
8).  These
        included chromium, sulfide, and bis(2-ethylhexyl)phthalate in the 100-D/DR Area and
        chromium, iron, and sulfide in the 100-H Area.  There axe no near-river well data for
the 600
        Area so comparable analyses are not available (table 3), however extrapolation from
        surrounding groundwater data does not indicate an ecological risk.  Chromium is the most
        toxic with respect to aquatic receptors, and is the contaminant that has been
consistently
        observed in groundwater in the 100-HR-3 Operable Unit.  Chromium (particularly the
soluble
        mobile hexavalent form of chromium) is the most toxic of these four contaminants with
respect
        to aquatic receptors, notably embryonic salmon.  Most chromium in groundwater at the
        Hanford Site is hexavalent chromium, because of the original sources and prevailing
        geochemical conditions.

        The sulfide concentration in most of the groundwater samples were at or below the 1 mg/L
        level of detection.  One sample had a concentration of 26 mg/L, but was determined to be
        inconsistent with the remaining samples and eliminated from the data set in the limited
field
        investigation.  Of 107 samples analyzed for sulfides, 74 were qualified as nondetected.
The
        remaining data were at or below the level of detection.  Therefore sulfides are not
considered a
        contaminant of concern.

        Analysis of the data for bis(2-ethylhexyl)phthalate indicate that the erratic values
that were
        occasionally obtained for this chemical result from laboratory contamination rather than
a
        contaminant condition in the aquifer.  This material, a plasticer, is a common artifact
of the
        sampling/analysis process and is not believed to be a Hanford contaminant.

        For iron, only three ofthe samples collected during 1993-1994 had concentrations above
the
        chronic AWQC of 1,000 æg/L.  Each sample was taken from wells constructed with carbon
        steel casings.  After the first few rounds of sampling from these wells, concentrations
dropped
        to several hundred æg/L.  The several high concentrations of iron are believe to be an
artifact
        of well construction material.

                Table 7.  Ecological Risk Summary for Radionuclide Contaminants of



                        Potential Concern in the 100-HR-3 Operable Unit.

                         Total Dose to Aquatic and Ripirian Receptors,
                          Using Data From Near-River Wells (rad/day)

           Organism                               100-D Area                         100-H Area

        Plant                                        0.002                              0.03
        Fish                                         0.00005                            0.002
        Crustaceans                                  0.0001                             0.003
        Plant-Eating Ducks                           0.01                               0.06
        Fish-Eating Ducks                            0.0005                             0.008
        Heron                                        0.0003                             0.005

        Doses are calculated using the sum of all radionuclide concentrations for each area.
        All doses are less than the DOE's risk benchmark of 1.0 rad/day.

        Table 8.  Ecological Risk Summary for Nonradionuclide Contaminants of Potential
                                  Concern in the 100-HR-3 Operable Unit.
                                             (Page 1 of 2)

                                               100-D Area

                                                                             AWQC
                                      Near River Wells                 (unfiltered, æg/L)
                                          Maximum
Exceeds
                                        Concentration
Risk
               Analyte                (unfiltered, æg/L)             Acute         Chronic
Threshold

               Bis(2-ethylhexyl)           3
yesa
               phthalate

               Barium                      91.7

               Chromium (VI)               443                         16            11
yes

               Nitrate as N                14100                       NA            NA

               Manganese                   56                          NA            NA

               Sulfide                     1000
yesa

               Vanadium                    19.6                        NA            NA

               Ammoma as N                 260



        Table 8.  Ecological Risk Summary for Nonradionuclide Contaminants of Potential
                                     Concern in the 100-HR-3 Operable Unit.
                                                   (Page 2 of 2)

                                                    100-H Area

                                      Near River Wells                         AWQC
                                         Maximum                        (unfiltered, æg/L)
                                       Concentration
Exceeds
                                      (unfiltered, in
Risk
                  Analyte                 æg/L)                      Acute             Chronic
Threshold

               Barium                      100

               Chromium (vI)               490                         16                11
yes

               Flouride                    80

               Iron                        1500                       1000
yesa

               Nitrate as N                32000

               Sulfide                     1000
yesa

               Ammonia as N                29

               Chloroform                  31                         28900              1240

                NA - No data available
                AWQC - Ambient Water Quality Criteria for Protection of Aquatic Life
        (B)     Concentration below the contract required detection limit but above the
instrument detection limit.
        (J)     Estimated value.
        a       Appears to be an artifact of well construction, sampling, or analysis.
        Contaminants of potential concern are contaminants that were detected at concentrations
above sitewide background.

        6.1.2.2 100-KR-4
        The ecological risk analyses for 100-KR-4 indicated that one of the ecological receptors
(Table
        9, fish-eating ducks) living in or near the Columbia River that were addressed in the
        qualitative risk assessment will receive a radiological dose in excess of the 1 rad/day
        benchmark (DOE Order 5400.5).  The dose was primarily due to carbon-14.  Carbon-14
        appears in three 100-K Area wells at elevated concentrations.  None of these wells are



located
        within the chromium plume that is the target of the interim action.  Th source of the
elevated
        carbon-14 appears to be the french drains that received condensate from the inert gas
used in
        100-K West and 100-K East reactor operations.  These contaminant sources will be
addressed
        in the ROD for the 100-KR-2 Operable Unit.  The ecological assessment also identified

        inorganic contaminants that exceeded the AWQC (Table 10).  These included cadmium,
        chromium, iron, lead, silver and zinc.

        Only two samples from one well, 199-K-18, had cadmium concentrations greater than the
        concentrations associated with the lowest observed effect levels reported in the
literature.
        Several of the samples exceeded EPA's AWQC.  These data are believed to be artifacts of
the
        well construction.

        One of 25 samples collected from near-river wells during the March 1993 to January 1994
        period exceeded EPA's AWQC for iron of 1000 æg/L.  The rest of the detectable
        concentrations were well below this level with many nondetects.

        Lead concentrations were all below 5.9 æg/L and appear to represent a background level
more
        than a contaminant plume.  Fifteen out of a total 20 samples were below the detection
limit.
        The five detectable concentrations ranged from 3.1 to 5.9 æg/L.

        Only one out of 26 samples had a detectable concentration of silver during the January
1993
        through January 1994 period.

        Zinc is present at a level exceeding the EPA AWQC of 110 æg/L in well 199-K-22 (figure
5).
        This well is located within the chromium plume that is the target of this interim
action.
        Elevated concentration of zinc in this well are believed to result from a galvanized
screen (zinc
        plated) that was installed in this well, and thus is not representative of a zinc plume.

        6.1.3 Risk Snmmary for 100-HR-3 / 100-KR-4
        Actual or threatened releases of hazardous substances from this site, if not addressed
by
        implementing the response action selected in this ROD, may present an imminent and
        substantial endangerment to public health, welfare, or the environment.  Groundwater
        contaminated with chromium is identified in the three reactor areas at concentrations in
excess
        of ecological-based risk thresholds.  This groundwater discharges to the Columbia River
        primarily via upwelling through the river bottom, an environment known to be critical to
        sensitive ecological receptors such as embryonic salmon.  In addition, concentrations of



        several contaminants exist in groundwater at these operable units that exceed human
health
        levels.

         Table 9.  Ecological Risk Summary for Radiological Contaminants of Potential
                           Concern in the 100-KR-4 Operable Unit.

                                    Estimated Total Dose
          Receptor                     (rad/day)                           Major Contributor

             Plant                            0.19                            Carbon-14

             Fish                             0.37                            Carbon-14

          Crustacean                          0.37                            Carbon-14

      Plant-eating Duck                       0.33                            Carbon-14

       Fish-eating Duck                       1.1a                            Carbon-14

            Heron                             0.70                            Carbon-14

        aEstimated total dose exceeds DOE benchmark of 1 rad/day

                  Table 10.  Ecological Risk Summary for Nonradionuclide
              Contaminants of Potential Concern in the 100-KR-4 Operable Unit.

                                                  Near River Wells              AWQC
                                                     Maximum             (unfiltered, æg/L)
                                                  Concentration
Exceeds
                                                 (unfiltered, in
Risk
                  Analyte                            æg/L)               Acute        Chronic
Threshold

                  Aluminum                             72.1 (B)

                  Cadmium                              2.2(B)               3.9          1.1
yesb

                  Chloride (mg/L)                      21.6                 860          230

                  Chromium (VI)                        261                  16           11
yes

                  Iron                                 1230                 1000



yesb

                  Lead                                 5.8(J)               82           3.2
yesb

                  Manganese                            69.6

                  Nickel                               9.9                  1400         160

                  Nitrate/Nitrite (mg/L)               26

                  Silver                               5.2(B)               4.1          0.12
yesb

                  Vanadium                             19.1(B)

                  Zinc                                 461(B)               120a         110a
yesb

                  Trichloroethene                      19                   45000        21900

                  Chloroform                           17                   28900        1240

        a       Actual value is hardness dependent.  Approximate value using typical Columbia
River hardness of 100 mg/l
                hardness is provided for comparison purposes.
        b       Appears to be an artifact of well construction, sampling, or analysis.
        NA      No data available
        AWQC    Ambient Water Quality Criteria for Protection of Aquatic Life
        (B)     Concentration below the contract required detection limit but above the
instrument detection limit.
        (J)     Estimated value.
        Contaminants of potential concern are contaminants that were detected at concentrations
above sitewide background.

                                   VII.  REMEDIAL ACTION OBJECTIVES

        Remedial action objectives to protect human health and the environment include the
following
        3 components:

        *   Protection of aquatic receptors in the river bottom substrate from contaminants in
            groundwater entering the Columbia River.
        *   Protection of human health by preventing exposure to contaminants in the
groundwater.
        *   Provide information that will lead to the final remedy.

        These three components are detailed below.

        PROTECTION OF AQUATIC RECEPTORS



        The first remedial action objective for the 100-HR-3 and 100-KR-4 Operable Units is to
        prevent the discharge of hexavalent chromium to the Columbia River substrate at
        concentrations exceeding those that are considered protective of aquatic life in the
River and
        riverbed sediments.  Prioritization of areas to be addressed by the remedial action will
be
        based on suitable salmon habitat.  The aquatic receptor exposure point of concern is
within the
        river substrate at depths up to 18 inches (46 centimeters), where embryonic salmon and
fry
        could be present during parts of the year.  The relevant standard is the State of
Washington's
        chronic Ambient Water Quality Standard for Protection of Freshwater Aquatic Life for
        hexavalent chromium of 11 parts per billion (WAC 173-201A-040).  Monitoring will be
        performed to assess the effectiveness of the remedial action in meeting the Ambient
Water
        Quality Standard.  Remedial actions should improve water quality in the aquifer by
removing
        contaminants, reducing mobility or toxicity.

        Protection of Human Health From Exposure to Groundwater

        A second remedial action objective for these operable units is to continue to protect
the public
        such that there is no exposure to contaminants above health based levels.  This
objective can
        be achieved by preventing exposure to contaminated groundwater or reduction of
contaminants
        to health based levels as a result of actions taken to protect ecological receptors.

        Provide Information That Will Lead to the Final Remedy

        Additional information will be obtained during the interim action prior to the
development and
        implementation of a final action.  Effectiveness of the interim action will be evaluated
based
        on site-specific dam.  This evaluation should include:  treatment cost, efficiency,
evaluation of
        other technologies, hydraulic impacts, and effectiveness of contaminant removal from the
        aquifer.

                        VIII.  DESCRIPTION OF ALTERNATIVES

        The 100 Area Feasibility Study, Phases 1 and 2 provided a list of six generic
groundwater
        alternatives that could be applied to the groundwater operable units in the 100 Areas.
Of the
        six alternatives, only five were applicable to groundwater remediation at the 100-HR-3
and
        100-KR-4 Operable Units:



        �      Alternative 1:  No Action

        �      Alternative 2:  Institutional Control/Continued Current Actions

        �      Alternative 3:  Containment

        �      Alternative 4:  Removal/Reverse Osmosis Treatment/Disposal

        �      Alternative 5:  Removal/Ion Exchange Treatment/Disposal.

        The treatment of groundwater contaminants in situ was evaluated and dropped from the 100
        Area Feasibility Study:  Phases 1 and 2, as an appropriate alternative for the 100-HR-3
and
        100-KR-4 Operable Units because insufficient information was available on in situ
treatment
        methods.  However, more recently DOE has conducted tests of reduction/oxidation in situ
        treatment technology and will consider this technology for implementation of future
remedial
        actions at the 100-HR-3 and 100-KR-4 Operable Units.

        8.1 Common Elements.

        All five alternatives, except the no action alternative, evaluated for the 100-HR-3 and
        100-KR-4 Operable Units include Controls to prevent human access to groundwater and to
        require that groundwater concentrations will be tested.  In addition to continued access
        restrictions, the present network of groundwater monitoring wells will be maintained,
and
        samples will be collected to monitor chromium concentrations in groundwater.  Monitoring
        will also aid in determining when these controls are no longer necessary.  To provide a
        common basis for comparative purposes, costs, as shown below for each alternative were
        developed for the first 5-year period.  A 5 percent annual discount rate was applied to
calculate
        present worth.  This 5-year cost-planning period is not a basis for cessation of the
pump-and-
        treat action at the end of that period.  As required by CERCLA, this remedy will be
reviewed
        at least as often as every 5 years.

        8.2 Remedial Alternatives Evaluated

        Alternative 1:  No Action - Evaluation of this alternative is required by CERCLA to
compare
        the no action alternative with the different action alternatives, and to consider taking
no action
        if appropriate.  Under the no action alternative, no CERCLA groundwater monitoring would
        be required.  Although the DOE would retain control of the site throughout the interim
period,

        no institutional controls would be implemented specifically for the no action
alternative.



        Additional monitoring and restrictions would not be implemented, and contamination in
the
        groundwater would flush into the Columbia River.

             100-HR-3 Capitol Cost:                                                $0
                      Operation and Maintenance Cost (5-year period):              $0
                      Present Worth (5-year period):                               $0
                      Estimated Time to Implement:                                 0 Months
             100-KR-4 Capitol Cost:                                                $0
                      Operation and Maintenance Cost (5-year period):              $0
                      Present Worth (5-year period):                               $0
                      Estimated Time to Implement:                                 0 Months

       Alternative 2:  Institutional Controls/Continued Current Actions - This alternative
involves
       commitment to continued groundwater monitoring and institutional controls.  Institutional
       controls would include, but may not be limited to, access and land-use restrictions, and
site
       security.  Groundwater monitoring would be used to continually evaluate the effectiveness
of
       this interim action, and to support decisions to continue the action or implement other
interim
       remedial actions (including the no action alternative).  This alternative would also
utilize the
       data from ongoing studies to evaluate this interim action, complete the groundwater
conceptual
       model, and generate additional technology performance data.

             100-HR-3 Capitol Cost:                                                $0
                      Operation and Maintenance Cost (5-year period):              $1,200,000
                      Present Worth (5-year period):                               $1,000,000
                      Estimated Time to Implement:                                 0 Months
             100-KR-4 Capitol Cost:                                                $0
                      Operation and Maintenance Cost (5-year period):              $  600,000
                      Present Worth (5-year period):                               $  500,000
                      Estimated Time to Implement:                                 0 Months

        Alternative 3: Containment - For this alternative, cutoff walls would be installed next
to the
        Columbia River to isolate the existing groundwater chromium plume.  A cutoff wall is a
        subsurface vertical barrier designed to prevent the migration of contaminants, divert
        uncontaminated groundwater around contaminant plumes, or completely surround contaminant
        plumes.  A network of extraction and injection wells, termed hydraulic control, would be
        installed to intercept and control the contaminated groundwater plume and enhance the
        effectiveness of the cutoff wall.  The objective of the containment alternative would be
to
        eliminate receptor pathways by preventing migration of contaminated groundwater to
        environmental receptors, such as those in the Columbia River.

             100-HR-3 Capitol Cost:                                                $12,200,000
                      Operation and Maintenance Cost (5-year period):              $15,300,000
                      Present Worth (5-year period):                               $25,400,000
                      Estimated Time to Implement:                                 15 Months



             100-KR-4 Capitol Cost:                                                $32,200,000
                      Operation and Maintenance Cost (5-year period):              $32,200,000
                      Present Worth (5-year period):                               $60,100,000
                      Estimated Time to Implement:                                 15 Months

        Alternative 4:  Removal/Reverse Osmosis Treatment/Disposal - Groundwater would be
        removed through a series of extraction wells placed within the groundwater plume.
Reverse
        osmosis would be used to remove hexavalent chromium to the maximum extent practicable to
        speed the remedy, and in no event shall the effluent concentration exceed 50 æg/L.
Reverse
        osmosis uses a membrane that allows water to pass, but will not pass chromium and most
co-
        contaminants.  Contaminants removed from the groundwater would be treated as needed to
        meet requirements for transportation to and disposal in an appropriate on-site facility
such as
        the Environmental Restoration Disposal Facility.  Treated groundwater would be
reinjected to
        the aquifer.  The objectives of this option would be to prevent migration of groundwater
        containing chromium above the AWQC into the Columbia River, to prevent migration outside
        the operable unit, and to minimize source-to-receptor pathways by removal, treatment,
and
        disposal of groundwater contaminants.  Costs below are based on treating 8.6 x 10-8
gallons at
        100-HR-3 and 5.8 x 10-8 gallons at 100-KR-4.

             100-HR-3 Capitol Cost:                                                $ 7,400,000
                      Operation and Maintenance Cost (5-year period):              $24,600,000
                      Present Worth (5-year period):                               $28,800,000
                      Estimated Time to Implement:                                 15 Months
             100-KR-4 Capitol Cost:                                                $ 4,700,000
                      Operation and Maintenance Cost (5-year period):              $13,800,000
                      Present Worth (5-year period):                               $16,700,000
                      Estimated Time to Implement:                                 15 Months

        Alternative 5:  Removal/Ion Exchange Treatment/Disposal - Groundwater will be removed
        through a series of extraction wells placed within the groundwater plume.  Hexavalent
        chromium will be removed by ion exchange treatment to the maximum extent practicable to
        speed the remedy, and in no event shall the effluent concentration exceed 50 æ/L.  The
ion
        exchange media, when exhausted, would be replaced with new media.  Exhausted media will
        be disposed at the Environmental Restoration Disposal Facility in the Hanford 200 Area.
The
        objectives of this alternative are the same as for Alternative 4.

             100-HR-3 Capitol Cost:                                                $6,600,000
                      Operation and Maintenance Cost (5-year period):              $13,700,000
                      Present Worth (5-year period):                               $18,600,000
                      Estimated Time to Implement:                                 15 Months
             100-KR-4 Capitol Cost:                                                $4,200,000



                      Operation and Maintenance Cost (5-year period):              $8,100,000
                      Present Worth (5-year period):                               $11,200,000
                      Estimated Time to Implement:                                 15 Months

                IX.  SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

        9.1 CERCLA Nine Criteria

        This section summarizes the relative performance of each of the alternatives with
respect to the
        nine criteria identified in the NCP.  These criteria fall into three categories:  The
first two
        (Overall Protection of Human Health and the Environment and Compliance with ARARs) are
        considered threshold criteria and must be met.  The next five are considered balancing
criteria
        and are used to compare technical and cost aspects of alternatives.  The final two
criteria (State
        and Community Acceptance) are considered modifying criteria.  Modifications to remedial
        actions may be made based upon state and local comments and concerns.  These were
        evaluated after all public comments were received.

        A description of the nine evaluation criteria contained in the NCP, and a brief analysis
of each
        alternative against the criteria is presented in the box below.  The five alternatives
are
        evaluated against these criteria to select the remedy.  Only criteria pertinent to the
selection of
        an interim action have been addressed in detail.

                      EXPLANATION OF CERCLA EVALUATION CRITERIA

        Threshold Criteria:

        1.      Overall Protection of Human Health and the Environment - How well does the
                alternative protect human health and the environment, both during and after
                construction?

        2.      Compliance with Applicable or Relevant and Appropriate Requirements - Does the
                alternative meet all federal and state applicable or relevant and appropriate
                requirements (ARARs)?

        Balancing Criteria:

        3.      Long-Term Effectiveness and Permanence - How well does the alternative protect
                human health and the environment after completion of cleanup?  What, if any,
                risks will remain at the site?

        4.      Reduction of Toxicity, Mobility, or Volume Through Treatment - Does the
                alternative effectively treat the contamination to significantly reduce the



toxicity,
                mobility, and volume of the hazardous substances?

        5.      Short-Term Effectiveness - Are there potential adverse effects to either human
                health or the environment during construction or implementation of the
                alternative.  How quickly does the alternative reach the cleanup goals?

        6.      Implementability - Is the alternative both technically and administratively
feasible?
                Has the technology been used successfully on other similar sites?

        7.      Cost - What are the estimated costs of the alternative?

        Modifying Criteria:

        8.      State Acceptance - What are the state's comments or concerns about the
                alternatives considered and about EPA's preferred alternative?  Does the state
                support or oppose the preferred alternative?

        9.      Community Acceptance - What are the community's comments or concerns about
                the preferred alternative?  Does the community generally support or oppose the
                preferred alternative?

        9.1.1 Overall Protection of Human Health and the Environment - All remedial
        alternatives except the No Action Alternative would protect human health because
institutional
        controls limit direct exposure to groundwater.  Alternative 3 (Containment), 4 (Reverse
        Osmosis), and 5 (Ion Exchange) would provide the best protection of the environment by
        reducing chromium concentrations and exposure of ecological receptors to chromium.

        9.1.2 Compliance with Applicable or Relevant and Appropriate Requirements - The
        ARARs identified for the five alternatives include the State of Washington's Chronic
Ambient
        Water Quality Standard for Protection of Freshwater Aquatic Life for hexavalent chromium
        (WAC 173-201A-040); state Underground Injection Standards (WAC 73-218) for chromium,
        for the injection of treated groundwater; and state dangerous waste management standards
        (WAC 173-303) for management and disposal of those treatment resins determined to be
        dangerous wastes.

        Alternative 1 (No Action) would not invoke ARARs that would need to be satisfied.
        Alternative 1 (No Action) and Alternative 2 (Institutional Controls/Continued Current
Actions)
        will not meet the water quality standards in the Columbia River, as these alternatives
would
        allow hexavalent chromium to continue to exist in the river at levels above the ambient
water
        quality standards.

        Alternatives 3 (Containment), 4 (Reverse Osmosis), and 5 (Ion Exchange) would be
designed
        with the intent of achieving ambient water quality standards for hexavalent chromium in



the
        river substrate either by retarding (alternative 3) the flow of groundwater or by
removing
        (alternatives 4 and 5) hexavalent chromium in groundwater before it discharges to the
river.

        The interim remedial action selected, is protective of human health and the environment,
and
        complies with Federal and State applicable or relevant and appropriate requirements
directly
        associated with this action (by preventing human exposure to contaminated groundwater,
and
        preventing chromium exceedances of the AWQC in the Columbia River substrate).  Ambient
        water quality standards, and state injection standards for contaminants other than
chromium
        may not be met.  Specifically, discharge of strontium-90, tritium, and nitrate are
anticipated to
        be above standards.  The interim remedial action addresses chromium and is part of a
final
        remedial action that will satisfy ARAR requirements when completed.

        9.1.3 Long-Term Effectiveness and Permanence - The ion exchange treatment alternative
        will be the most effective and permanent in reducing long-term risk, including risk of
exposure
        to ecological receptors, and the system could be expanded.  The reverse osmosis
treatment
        alternative would be more difficult to expand should increased groundwater recovery
rates be
        required.  The containment alternative would provide protection of the river by limiting
the
        migration of contaminants into the river, but there would be no reduction in the mass of
        contaminants in the aquifer, except by natural processes.  Under the containment
alternative,
        contaminants would eventually migrate past a barrier wall and into the river.
Alternatives 1
        (No Action) and 2 (Institutional Controls/Continued Current Actions) do not provide
        significant long-term effectiveness.

        9.1.4 Reduction of Toxicity, Mobility, or Volume Through Treatment - Through
        treatment, the ion exchange and reverse osmosis treatment alternatives would provide the
most
        reduction in toxicity, mobility, and volume of chromium in the groundwater.  The
remaining
        alternatives contain no treatment.

        9.1.5 Short-Term Effectiveness - Of the three alternatives judged most likely to meet
the
        remedial action goal (Alternatives 3, 4, and 5), short-term effectiveness is met by
reducing
        chromium exposure to ecological receptors.  Alternative 3 (Containment) would causes the
        most short-term impacts to the riparian and terrestrial habitat and their inhabitants,



as well as
        to cultural resources.  Alternatives 4 and 5 (Reverse Osmosis and Ion Exchange) would
cause
        lesser short-term impacts.  These impacts would be mitigated, to the extent practicable,
during
        construction.  The Alternatives 1 (No Action) and 2 (Institutional Controls/Continued
Current
        Actions) will not be effective in the short term.  Alternative 4 (Reverse Osmosis)
generates the
        greatest amount of sludge and thus the greatest sludge-disposal impact.  Alternative 5
(Ion
        Exchange) generates less sludge volume whereas Alternatives 1, 2, and 3 generate no
sludge
        and hence have no secondary disposal impacts.

        9.1.6 Implementability- Alternative 2 (Institutional Controls/Continued Current Actions)
        would require administrative actions to implement restrictions and current monitoring.
The
        technology for Alternative 5 (Ion Exchange) is well established and easily implemented.
        Alternative 4 (Reverse Osmosis) is somewhat more difficult to implement due to
maintenance
        necessary to keep the membrane system functioning and the large capacity treatment
system
        needed for the secondary waste slurry.  Alternative 3 (Containment) using vertical
barrier
        technology is difficult to implement because of geologic conditions such as large
boulders.
        The hydraulic barrier technology is relatively easy to implement.

        Implementation of any of the remedial alternatives would require close coordination with
state
        and federal resource agencies, Native American Tribes, and Natural Resource Trustees to
        avoid or minimize further impacts to ecological receptors while conducting remedial
activities.

        9.1.7 Cost - Of the three alternatives judged most likely to meet the interim remedial
action
        goal (Alternatives 3, 4, and 5), the lowest present worth costs are for Alternative 5
(Ion
        Exchange): $29,800,000, and Alternative 4 (Reverse Osmosis): $45,500,000.  The highest
        present worth cost is for the Alternative 3 (Containment): $85,500,000.  Alternatives 1
(No
        Action) and 2 (Institutional Controls/Continued Current Actions) would not require
capital
        investment.  The capital, operation and maintenance, and present worth costs of each
        alternative are presented in the alternative descriptions above.  Costs presented are
        preliminary, and are presented for comparison purposes only.  A definitive cost estimate
for
        the selected remedy will be prepared as part of remedial design.

        9.1.8 State Acceptance - The State of Washington concurs with the selected alternative.

        9.1.9 Community Acceptance - Appendix A of this ROD is a responsiveness summary to
        comments received during the 45 day public comment.  Written comments supported taking a



        cleanup action at these operable units.  Generally the comments received during the
public

        meeting in Hood River (see Section III), although general in nature, were supportive of
        pump-and-treat actions to prevent the spread of groundwater contamination and to protect
the
        Columbia River.

        9.2 EVALUATION OF POTENTIAL ENVIRONMENTAL IMPACTS

        The environmental consequences of implementing the remedial alternatives, including
potential
        short-term direct and indirect impacts, have been evaluated in Section 6.0, Detailed
Analysis
        of Alternatives, in 100-HR-30 Operable Unit Focused Feasibility Study and 100-KR-40
Operable
        Unit Focused Feasibility Study.  Impacts are expected to be limited to potential
exposure of
        remediation workers to hazardous or radioactive substances, short-term indirect impact
to
        wildlife from construction noise, and disturbance of the land area designated for wells,
        equipment, and facilities.  Removal of groundwater contamination is expected to improve
        rather than degrade ecological conditions in the river.  The cumulative impact of
implementing
        reasonable foreseeable remedial actions in 100 Area operable units is expected to
generally
        improve ecological conditions in the 100 Areas in the long term.

        Ecological review of the operable units indicates that the sites to be impacted by the
interim
        remedial action are located within areas previously disturbed by pre-Hanford Site
agricultural
        activities and by previous reactor operations at the Hanford Site.  Because of the
previous
        disturbance, ecological or cultural resources are not expected to be significantly
impacted by
        the interim remedial action.  However, Cultural and Natural Resource reviews will be
        conducted before siting each well, pipeline, or treatment facility to determine the
potential
        impacts associated with specific actions.  Mitigation measures will include actions to
minimize
        dust, use of protective equipment to minimize worker exposures, seasonal scheduling of
site
        work to minimize disturbance to wildlife, archilogical monitoring and/or data recovery,
as
        appropriate, and revegetation of the site following interim action.

                                             X.  SELECTED REMEDY



        The selected remedy shall satisfy ARARs and meet the remedial action objectives set
forth in
        Section VII and includes the following:

        �       Groundwater Extraction
                Groundwater will be extracted from wells primarily located along the river in
each of
                the three reactor areas.  Extraction wells should be located at a sufficient
distance
                inland from the river to minimize withdrawal of river water.  Extraction wells
shall be
                located such that the plume is captured to meet the remedial action objectives.
Based
                on preliminary modeling accomplished for the operable unit focused feasibility
studies,
                the following extraction well design was estimated as sufficient to capture the
                chromium plume to meet the chromium remedial action objectives:

                100-K Area: Eleven extraction wells spaced approximately 240 m (786 ft) apart
                with a composite withdrawal rate of 220 gpm.
                100-H Area: Nine extraction wells spaced approximately 160 m (515 ft) apart
                with a composite withdrawal rate of 225 gpm.
                100-D Area: Ten extraction wells spaced approximately 160 m (515 ft) apart
                with a composite withdrawal rate of 100 gpm.

                During remedial design, estimates will be improved based on the incorporation of
the
                results of ongoing river pore water sampling and shoreline drive point sampling,
recent
                groundwater sampling data, and other pertinent data collected since the
completion of
                the focused feasibility study.  The groundwater extraction system shall be
designed in
                accordance with the Remedial Design Report/Remedial Action Work Plan
                (RDR/RAWP) as approved by EPA and Ecology.

        �       Groundwater Treatment and Discharge Standards - Hexavalent Chromium
                100-D, 100-H, and 100-K Areas:  The groundwater treatment systems will reduce
the
                effluent chromium concentrations to the maximum extent practicable.  However,
                groundwater above 50 æg/L chromium will not be discharged.  The average chromium
                concentrations in the effluent are expected to be below this standard.  This
will be
                performed using ion exchange resins such as a weak base anionic resin with a
high
                selectivity toward chromate anions (hexavalent chromium).

        �       Groundwater Treatment - Other Contaminants
                Because this interim action is designed to reduce levels of hexavalent chromium
in the
                groundwater and the river substrate, there is a potential for other groundwater
co-
                contaminants to be present in the reinjected effluent at concentrations above



the
                drinking water standards set for those contaminants.  Potential co-contaminants
include
                nitrate, strontium-90, tritium, uranium, and technicium-99.  The ion exchange
system
                required to remove chromium will also reduce concentrations of other anionic
                contaminants such as nitrate, technicium-99, and uranium-238.  Strontium-90
exists in
                groundwater as a cation and is not expected to be removed in the ion exchange
system.

                Tritium is also not expected to be removed by the treatment system.  In addition
to
                chromium at both operable units, other potential co-contaminants include:

                        100-HR-3:  nitrate, strontium-90, tritium, uranium, and technetium-99.
                        100-KR-4:  tritium and strontium-90.

                These other co-contaminants do not exceed the ecological risk criteria, and
institutional
                controls (detailed elsewhere) limit human exposure.

         �      Groundwater Reinjection
                After treatment, water will be reinjected into the upper aquifer, using
injection wells
                located upgradient of the existing chromium plume in the 100-HR-3 and 100-KR-4
                Operable Units respectively.  Based on preliminary modeling accomplished for the
                operable unit Focused Feasibility Studies, the number of wells needed to
accomplish
                this was estimated to be:

                        100-D Area:  Five injection wells.
                        100-H Area:  Three injection wells.
                        100-K Area:  Two injection wells.

                During the remedial design process, more precise estimates are expected to be
                developed based on the collection and incorporation of well and site-specific
data.  The
                groundwater treatment and reinjection system shall be designed in accordance
with the
                RDR/RAWP as approved by EPA and Ecology.

        �       Compliance Monitoring - River Protection
                The data analysis and evaluation procedures used to evaluate compliance with
cleanup
                levels shall be defined in a compliance monitoring plan as part of the RDR/RAWP
and
                prepared in accordance with WAC 173-340-720(8) and/or as a approved by EPA and
                Ecology.

                The aquatic receptor exposure point of concern is within the river substrate at



depths up
                to 18 inches (46 centimeters), where embryonic salmon and fry could be present
during
                parts of the year.  Since it is impractical to routinely monitor the river
substrate,
                groundwater will be monitored at near-river on-shore locations above the common
high
                river mark.  Monitoring shall be conducted at sufficient locations to evaluate
the
                performance of the remedial action.  The siting and design of the compliance
                monitoring system shall be in accordance with the RDR/RAWP as approved by EPA
                and Ecology.  To account for dilution within the aquifer between the monitoring
                location on-shore and the aquatic receptor exposure point of concern within the
river
                substrate, a preliminary dilution factor of 1:1 has been selected based on the
available
                data (i.e., 22 æg/L hexavalent chromium in on-shore near-river well points is
                considered equivalent to 11 æg/L hexavalent chromium in the river substrate).
It will
                take a period of time for the extraction system to have an effect on groundwater
quality

                adjacent to the Columbia River.  Concentrations in excess of 22 æg/L may be
observed
                in the compliance wells during the early stages of operation.

                Groundwater sampling will be conducted when dilution by river water at the
                compliance monitoring points is minimal.  The details of the groundwater quality
                monitoring program will be described in the RDR/RAWP.  Chromium compliance
                monitoring will be conducted at multiple depth intervals.  Baseline sampling
will be
                conducted prior to the start of the interim action.

                Sampling will be conducted monthly for at least three months following start-up
of the
                extraction system.  Subsequently, there may be substantial reductions in
frequency,
                number of stations, and depths sampled, if demonstrated to be appropriate, and
                approved by EPA and Ecology.  A network of piezometers (or comparable technique)
                will be installed and monitored such that the capture zone around the extraction
wells
                can be estimated.

                In the event of special conditions such as an unusual flood event or prolonged
down-
                time of the pump-and-treat system, extra monitoring, at the direction of EPA or
                Ecology shall be conducted.

                The analyte list will be defined during remedial design; it shall include:

                -       Hexavalent chromium (or total chromium assumed to be hexavalent).  The



                        method detection limit and quantitation limit of the selected test
method shall be
                        sufficiently low to allow comparison with the remedial action goals.
                -       Conductivity or comparable measurements adequate to indicate ratio of
                        river-derived versus groundwater-derived water.
                -       On an infrequent basis, likely co-contaminants will be monitored as part
of
                        on-going Tri-Party Agreement activities to assess protectiveness of
human
                        health and the environment.

                Compliance monitoring will include analysis of results in a timely manner to
support
                modifications to the treatment system in order to meet the remedial action
objectives.
                Significant system modifications as identified in the RDR/RAWP are subject to
EPA
                and Ecology approval.

        �       Compliance Monitoring - Effluent for Reinjection
                The data analysis and evaluation procedures used to evaluate compliance with
cleanup
                levels shall be defined in the RDR/RAWP and prepared using with WAC
                173-340-720(8) and approved by EPA and Ecology.

        �       Construction Requirements
                Construction requirements shall be scoped as part of the RDR/RAWP with guidance
                provided by and as approved by EPA and Ecology.  This Work Plan shall include at
                least the following elements:

                -       Construction is expected to comply with appropriate worker safety
                        requirements.
                -       In coordination with wildlife and other resource management agencies,
activities
                        should avoid or minimize disruption to local wildlife and other natural
resources
                        to the extent practicable.
                -       Design should provide for flexibility following startup to accommodate
changes
                        in plume characteristics, or different understandings of a actual or
perceived
                        responses of the aquifer/plume to the pump-and-treat system.  When the
actual
                        response of the aquifer is known, the pump and treat systems may be
altered as
                        needed, and approved by EPA and Ecology to meet the remedial action
                        objectives.
                -       For areas that are disturbed during construction and operation, it is
expected
                        that the land will be revegetated following construction in those areas
that are
                        not needed for operation and maintenance of the treatment system and



where the
                        land is also not expected to be re-disturbed within the next few years
by other
                        site activities.  Following completion of the interim action, it is
expected that
                        rectification of the habitat affected by this activity will be conducted
and
                        coordinated with activities in the source operable units (100-DR-1, 100-
DR-2,
                        100-HR-1, 100-HR-2, 100-KR-1, and 100-KR-2).
                -       To the extent practicable, facilities are expected to be designed and
located in a
                        manner that minimizes interference with and interference by remedial
actions
                        for the source waste sites.
                -       Sites with cultural resource significance should be avoided during
remedial
                        activities if avoidance is possible.  Where avoidance is not possible, a
data
                        recovery/mitigation plan must be prepared in consultation with the
affected
                        resource trustee and carried out for each site impacted by remedial
activities.

        �       Schedule
                Draft A of the RDR/RAWP is due to EPA and Ecology 120 calendar days after the
                ROD is signed.

                Phase 1: Two pump-and-treat systems designed in accordance with this ROD in two
of
                the three reactor areas are to be operating as per the RDR/RAWP within 15 months
of
                this ROD.  Operating is defined as continuous removal and treatment of water at
rates
                defined in the RDR/RAWP.  Some limited testing needed to optimize the system is
                expected.
                Phase 2: The third pump-and-treat system in the third reactor area shall be
operating as
                per the RDR/RAWP within 18 months of this ROD.

                The RDR/RAWP will establish a schedule including Tri-Party agreement milestones
                for this interim remedial action.  This Work Plan including the schedule is
subject to
                EPA and Ecology approval.

        �       Resin Disposal

                Waste generated during the remedial action, principally exhausted resins, will
be
                disposed of at the Environmental Restoration Disposal Facility (ERDF) or at
other



                on-site facilities as appropriate.  Resins will be stabilized prior to disposal
such that:

                -       The Chromium concentration in leachate generated using the Toxicity
                        Characteristic Leachate Procedure (TCLP) is less than 5.0 mg/l
                -       ERDF waste acceptance criteria are met for disposal at ERDF.

                In the event that some materials cannot be disposed to ERDF or other on-site
facilities,
                and require disposal at an off-site facility, such a facility must be in
compliance with
                EPA's Offsite Rule (40 CFR 300.440) concerning off-site disposal of wastes.  If
during
                the design or conduct of the remedial action it is determined that regeneration
of resins
                is appropriate, that option may be implemented with any waste disposed as
described
                for resins in this paragraph.

        �       Human Access Institutional Controls
                Institutional controls are required to prevent human exposure to groundwater.
The
                DOE is responsible for establishing and maintaining land use and access
restrictions
                until MCLs and risk-based criteria are met or the final remedy is selected.
Institutional
                controls include placing written notification of the remedial action in the
facility land
                use master plan.  The DOE will prohibit any activities that would interfere with
the
                remedial activity without EPA and Ecology concurrence.  In addition, measures
                necessary to ensure the continuation of these restrictions will be taken in the
event of
                any transfer or lease of the property before a final remedy is selected.  A copy
of the
                notification will be given to any prospective purchaser/transferee before any
transfer or
                lease.  The DOE will provide EPA and Ecology with written verification that
these
                restrictions have been put in place.

        �       Up-time requirements
                Operating pump-and-treat systems as described in this ROD and the subsequent
                RDR/RAWP will achieve substantial treatment for this interim action.  The
extraction
                and treatment system shall be designed to run on an essentially continuous basis
such
                that routine procedures such as resin changes and mechanical maintenance can be
                conducted with minimal impact to system operations.

                The system should be winterized such that winter weather or preparation for
winter
                weather does not cause extended shut-down of the system and compromise the
remedial



                action objectives.  The system shall be designed such that if one or several of
the wells
                are down (such as due to a mechanical problem, or a well pump needs to be
replaced),
                the rest of the system can continue operating.  In the event of a partial or
total system
                shutdown EPA or Ecology may impose additional near-river compliance sampling
                requirements.  EPA and Ecology may also authorize short-term intentional
shutdowns
                for the purposes of observing aquifer response or for other purposes as deemed
                appropriate.  The provisions of this paragraph do not apply at the conclusion of
the
                interim action.

        �       Investigation-Derived Waste
                Remedial investigation at 100-HR-3 and 100-KR-4 generated investigation-derived
                waste consisting of soil and slumes from monitoring well installation, and purge
water
                generated during development and monitoring of the wells.  This waste is stored
in the
                respective reactor areas in drums.  Soil will be disposed to ERDF, as will
slurries
                following dewatering in accordance with ERDF waste acceptance criteria.  Water
may
                be processed via the ion exchange treatment system installed for groundwater
under this
                ROD.

        �       Impacts to RCRA Monitoring
                Two RCRA treatment, storage, and disposal (TSD) units, 100-D Pond and the 183-H
                Solar Evaporation Basins, are located within the boundaries of the 100 HR-3
Operable
                Unit.  The 183-H basins are anticipated to be remediated and closed under RCRA,
and
                the 100-D Pond is currently an inactive unit.  The implementation of the
remedial
                actions under this Interim Action ROD are believed likely to impact the current
RCRA
                groundwater sampling program around both of these facilities.  For any RCRA unit
                whose monitoring compliance program is impacted, Ecology may approve
                modifications to the monitoring program as appropriate.  Potential alternative
                compliance actions include monitoring other existing wells (including
remediation
                wells) for appropriate RCRA constituents during the period when the groundwater
is
                affected by the remedial action.

        �       Operational Requirements
                The pump and treat portion of the interim remedial action will continue until
the
                selection of a final action or it is demonstrated to EPA's and Ecology's



satisfaction that
                termination (or intermittent operation) is appropriate because:  (A) sampling
indicates
                that hexavalent chromium is below the compliance value, and site data indicate
it will
                remain below the compliance value; or (B) based on an evaluation of the
following
                criteria:

                -       The effectiveness of the treatment technology does not justify further
operation.
                -       An alternate treatment technique, such as in situ chemical reduction or
other
                        improved treatment technique is evaluated and proves to be more
effective,
                        and/or less costly, and is consistent with the remedial action
objectives.

        �       Wetlands and Flood Plains
                The interim action will be implemented such that to the extent practicable
disturbance
                to wetlands will be avoided and system components except monitoring points will
be
                located away from wetlands.  System components will be located such that they
will
                not increase deleterious effects of flooding.

        �       Protectiveness
                The interim action is expected to provide adequate protection of human health
and
                ecological receptors in the Columbia River until implementation of the final
remedy for
                the 100-HR-3 and 100-KR-4 groundwater operable units, or until such time that
the

                DOE demonstrates to Fagology and the EPA that no further interim action is
required.
                Contaminated soil overlying these operable units are or will be addressed in
separate
                remedial actions.

        �       Disposal to ERDF and Lead Regulatory Agency
                The 100-HR-3 Operable Unit was initially designated as a Resource Conservation
and
                Recovery Act (RCRA) Past Practice unit.  The Tri-Parties have decided to
redesignate
                this operable unit as a CERCLA Past Practice unit in order to facilitate the
disposal of
                contaminated materials at the CERCLA Environmental Restoration Disposal Facility
                (ERDF).  Section 5.4 of the Hanford Federal Facility Agreement and Consent Order
                signed by the DOE, EPA, and Ecology (and hence termed the Tri-Party Agreement)



                describes the process that was followed to initially designate operable units as
RCRA
                Past Practice or CERCLA Past Practice, and indicates that the remedial actions
selected
                for operable units under either designation would be comprehensive to satisfy
the
                technical requirements of both statutory authorities.  Ecology will remain the
lead
                regulatory agency for 100-HR-3 following redesignation.

                                        XI.  STATUTORY DETERMINATIONS

        Under CERCLA Section 121, selected remedies must be protective of human health and the
        environment, comply with ARARs, be cost effective, and utilize permanent solutions and
        alternative treatment technologies or resource recovery technologies to the maximum
extent
        practical.  In addition, CERCLA includes a preference for remedies that employ treatment
that
        significantly and permanently reduces the volume, toxicity, or mobility of hazardous
        substances as their principal element.  This section discusses how the selected remedy
meets
        these statutory requirements.

        The selected remedy provides the best balance of tradeoffs among the alternatives with
respect
        to evaluation criteria that axe used to evaluate remedies under CERCLA.  The selected
remedy
        will protect human health with institutional controls and protect the environment by
reducing
        the discharge of contaminants to the river.  It will comply with ARARs for hexavalent
        chromium directly associated with this action, is cost effective, and will utilize
permanent
        solutions to the maximum extent practicable.  The selected alternative satisfies the
CERCLA
        preference for treatment as a principal element.

        11.1 Protection of Human Health and the Environment

        Site institutional controls will continue during the interim remedial action period.
These
        controls limit human access to the groundwater and thereby limit human exposure to
        acceptable risk levels.  The ecological risk resulting from the groundwater flow into
the river
        is addressed by the pump-and-treat component of the action identified a this ROD.  The
        pump-and-treat will reduce the concentration of chromium to Ambient Water Quality
        Standards within the river bottom substrate.  Implementation of this remedial action
will not
        pose unacceptable short-term risks toward site workers that cannot be mitigated through
        acceptable remediation practices.

        11.2 Compliance with ARARs



        The selected remedy will comply with the federal and state ARARs identified below.  This
        interim remedial action addresses chromium in the groundwater (by preventing human
        exposure to contaminated groundwater, and preventing chromium exceedances of AWQC in
        the Columbia River substrate) and is only part of a final remedial action that will
satisfy other
        ARAR requirements when completed.  The ARARs identified for the action identified in
this
        ROD are the following:

        11.2.1 Chemical-Specific ARARs

        �       Underground Injection Standards (WAC 173-218) and Underground Injection Control
                Program (40 CFR 144, Subpart B) for chromium are applicable to reinjection of
treated
                groundwater.

        �       Clean Water Act, Ambient Water Quality Criteria for Protection of Aquatic Life
                (50 FR 30788, 40 CFR 131) for chromium are relevant and appropriate for
establishing
                cleanup goals that are protective of the Columbia River.

        �       Water Quality Standards for Waters ofthe State of Washington, (WAC 173-201A-040)
                for chromium are relevant and appropriate for establishing cleanup goals that
are
                protective of the Columbia River.

        11.2.2 Action-Specific ARARs

        �       State of Washington Dangerous Waste Regulations, (WAC 173-303) are applicable
for
                the identification, treatment, storage, and land disposal of wastes determined
to be
                dangerous wastes.

        �       Land Disposal Restrictions (40 CFR 268) are applicable to the land disposal of
wastes
                determined to be hazardous wastes.

        �       Minimum Standards for Construction and Maintenance of Wells (WAC 173-160 and
                162) are applicable regulations for the location, design, construction, and
abandonment
                of groundwater extraction, reinjection, and monitoring wells.

        �       Dangerous Waste Standards for Tank System Units (WAC 173-303-640).  The
                substantive requirements of this are relevant and appropriate to the
construction,
                operation, maintenance and closure of any tanks and associated components (e.g.
                piping) that contain dangerous waste associated with both the water treatment
system
                and the resin stabilization system.



        11.2.3 Location-Specific ARARs

        �       National Archeological and Historical Preservation Act (16 USC Section 469); 36
CFR
                Part 65, is applicable to recover and preserve artifacts in areas where an
action may
                cause irreparable harm, loss, or destruction of significant artifacts.

        �       National Historic Preservation Act (16 USC 470, et.  seq.); 36 CFR Part 800, is
                applicable to actions in order to preserve historic properties controlled by a
federal
                agency.

        �       Public Law 100-605, To Authorize a Study of the Hanford Reach of the Columbia
River
                and for Other Purposes is applicable to planning, designing, and locating
activities in a
                manner that minimizes direct and adverse effects on the values for which the
river is
                under study.  The location of any facilities within 1/4 mile of the river will
be
                coordinated with the National Park Service.

        �       Endangered Species Act of 1973 is applicable to protection of endangered or
threatened
                species.  Consultation with the U.S. Department of the Interior will occur as
needed.

        �       Migratory Bird Treaty Act is relevant and appropriate to protect on of migratory
birds
                in the areas.  Consultation with the U.S. Fish and Wildlife Service will occur
as
                needed.

        �       Bald and Golden Eagle Protection Act of 1985 is applicable due to the known
roosting
                of bald eagles in the general vicinity of potential extraction wells.
Consultation with
                the U.S. Department of Interior will occur as needed.

        11.2.4 Other Criteria, Advisories, or Guidance to be Considered for this Remedial
               Action (TBCs)

        �       Floodplain Management Executive Order (E.O. 11988) and Protection of Wetlands
                Executive Order (E.O. 11990) are relevant and appropriate to activities within
the
                floodplains and wetlands.  To the extent practicable, actions should avoid or
minimize
                the impact to floodplains and wetlands, and minimize loss due to floods.



        �       Environmental Restoration Disposal Facility (ERDF) Waste Acceptance Criteria
                (BHI-00139, Rev. 0, October 1995) delineates primary requirements including
                regulatory requirements, specific isotopic constituents and contamination
levels, the
                dangerous/hazardous constituents and concentrations, and the physical/chemical
waste
                characteristics that are acceptable for disposal of wastes at ERDF.

        11.3 Cost Effectiveness

        The selected remedy was the most cost effective of the three remedies evaluated that
achieved
        the remedial action objective.

        11.4 Utilization of Permanent Solutions and Alternative Treatment Technologies to the
             Maximum Extent Possible

        The selected remedy utilizes permanent solutions.  Pump-and-treat using ion-exchange is
not
        an innovative technology.

        11.5 Preference for Treatment as a Principal Element

        The selected remedy utilizes treatment to concentrate the chromium in a small volume of
        resin relative to the large volume of treated groundwater.  The resin is then solidified
into
        cement.  This process reduces the volume, mobility, and toxicity of the chromium.

        11.6 CERCLA Section 104(d)(4) Determination

        The CERCLA Section 104(d)(4) states where two or more non-contiguous facilities are
        reasonably related on the basis of geography, or on the basis of the threat or potential
threat to
        the public health or welfare or the environment, the President may, at his discretion,
treat
        these facilities as one for the purposes of this section.

        The preamble to the NCP indicates that when non-contiguous facilities are reasonably
close to
        one another and wastes at these sites are compatible for a selected treatment or
disposal
        approach, CERCLA Section 104(d)(4) allows the lead agency to treat these related
facilities as
        one site for response purposes and, therefore, allows waste transfer between such
        non-contiguous facilities without having to obtain a permit.  The 100-HR-3 and 100-KR-4
        Operable Units and the ERDF are all contained within the Hanford Site, and are subject
to the
        Tri-Party Agreement.  They are reasonably related based on geography, on the basis of
the
        threat or potential threat to the public health, welfare or the environment, and



therefore are
        being treated as a single site for response purposes under this ROD.  This is consistent
with the
        determination made in the January 20, 1995 ROD for the ERDF that stated... "Therefore,
the
        ERDF and the 100, 200, and 300 Area NPL sites are considered to be a single site for
        response purposes under this ROD."

                                XII.  DOCUMENTATION OF SIGNIFICANT CHANGES

        The DOE, EPA, and Ecology reviewed all written and verbal comments submitted during the
        public comment period.  Upon review of these comments, it was determined that no
significant
        changes to the selected remedy, as originally identified in the Proposed Plans, were
necessary.
        The Proposed Plan for 100-KR-4 identified two contaminants (zinc and carbon-14) for
        remedial action, that upon more detailed analysis do not warrant inclusion in the
interim
        action.

                                  APPENDIX A - REPONSIVENESS SUMMARY

        Public comments reflected overwhelming support for taking an active pump-and-treat
        action to prevent plumes from entering the Columbia River.  Most of the comments
        regarded the choice of treatment technique: ion-exchange resin verses other techniques.
        Regarding the other techniques, comments revolved around reverse osmosis relative to
        co-contaminants and also other new treatment techniques available by identified vendors.

                Ion exchange verses reverse osmosis treatment techniques are discussed in the
                following comment response.  Other treatment techniques are discussed in
subsequent
                comment responses.

        Why is the "ion exchange system" method of cleanup preferred to "reverse osmosis"?
        What are the benefits and advantages of the former over the latter?

                First, a brief description of these two methods.  Ion exchange requires pumping
water
                through large tanks filled with a resin.  Resins are a material to which
chemicals tend
                to stick.  Resins are designed to have a tremendous quantity of binding
("sticky") sites.
                As tanks of resins approach their capacity for contaminants, a progressively
higher
                amount of contaminants pass through without being captured.  Generally a number
of



                these ion exchange tanks are plumbed together so that progressively cleaner
water can
                be obtained at each stage.  After several treatment steps, the contaminants may
be
                essentially all removed, so large numbers of additional columns provide no added
                benefit.  When contaminants "break-through" the first column, all the binding
sites are
                not yet used.  Continued use will eventually nearly saturate the binding sites,
resulting
                in maximal use of the resin.  By the time contaminant saturation of the resin in
the first
                tank is nearly saturated, most of the contaminant input is breaking through to
the
                second treatment tank.  At that point, resin from the first tank is removed and
                regenerated for re-use, or disposed.  The tank is then cleaned and refilled with
fresh
                resin, and now becomes the final "polisher" tank.  The choice of resin
determines
                which contaminants are removed.  It is anticipated that a weak base anionic
resin bed
                will be used to capture chromium.  Co-contaminants with similar chemical
properties
                would also be retained by this resin (for example: uranium and nitrate).
                Co-contaminants such as strontium-90 and tritium would not be retained.

                Reverse osmosis uses hydraulic pressure to push water through a membrane that is
                permeable to water but not to the contaminant.  Clean water is drawn off from
the
                clean side of the membrane.  Water on the "dirty" side of the membrane becomes
                concentrated with particulate and dissolved contaminants and minerals, and its
osmotic
                pressure rises.  Water from the clean side of the membrane is inclined to pass
back
                through the membrane to the dirty side in response to the osmotic pressure, but
is held
                back by the hydraulic pressure applied to the clean side.  Ever increasing
hydraulic
                pressure is needed to overcome ever increasing osmotic pressure until the point
of
                diminishing returns indicates that it is time to flush out the slurry on the
dirty side of
                the membrane.  The osmotic pressure is reduced and the system again operates

                productively.  In practice, a continuous flow system is usually used rather than
the
                "batch mode" just described.

                A major advantage of ion exchange over reverse osmosis is substantially less
secondary
                wastes.  With ion exchange, very small volumes of waste resins (relative to the



volume
                of treated water) are generated.  With reverse osmosis, relatively large volumes
of
                contaminated liquid are generated.  The expense associated with purchase,
handling,
                and disposal of resins is small relative to the treatment and disposal of the
solution
                generated with reverse osmosis.  An additional advantage of the ion exchange is
that it
                is a very reliable process.  Having a treatment system with minimal down-time is
an
                important element of being protective.

        Are the various cleanup sites discrete, or are they interconnected by the same aquifers
        and affected by the same plumes?

                When the three reactor areas covered by this ROD were in operation, they
discharged
                large amounts of water that formed a mound on the former water table.  This
mound of
                water flowed in all directions, including upgradient (away from the river)
against the
                natural groundwater flow direction.  Thus groundwater in all directions from the
                reactor areas were initially contaminated with chromium.  Following shutdown of
the
                reactors, and an end to the discharge of the liquids, the mound dissipated and
                groundwater flows have returned to their natural directions.  Wells upgradient
of the
                reactors generally still have slightly elevated levels of chromium.  In the 100-
K and
                100-H Areas, the residual chromium remaining in the upgradient portions of the
aquifer
                should gradually be flushed back through the reactor area.  However the 100-D
Area is
                unique.

                Chromium from the 100-D area that was pushed inland from the historic
groundwater
                mound has in part been pushed into areas that naturally were upgradient of 100-H
                Area.  With the return of groundwater flow to its natural direction, this
chromium is in
                part flushing out towards the 100-H area.  With this sketch of the process at
work in
                the 100-D and 100-H Area, the net effect of all the processes at work result in
the
                100-D and 100-H discharges have mutually affected their mutual "upgradient" area
                resulting in the whole area having moderately elevated levels of chromium.
Within the
                100-D and 100-H area are discrete significantly elevated chromium plumes that
result
                in the ecological risk that this ROD addresses.  Because this is an interim
action ROD,
                review of these operable units and the remedy will be ongoing as the Tri-Parties
                continue to develop and implement final remedial alternatives for the operable



units and
                the 100 Area NPL site.

        What is the target date of beginning this project?

                Design can begin in earnest upon signature of this ROD.  Well drilling will
begin soon
                after the ROD.  Groundwater extraction and treatment systems at two reactor
areas will

                be operational within 15 months of signature of this ROD.  The system at the
third
                reactor area will be operational within 18 months after signature of this ROD.

        Once underway, what is the suspected length (time) of the project to completion.

                More than a few years.  The pump and treat portion of the interim remedial
action will
                continue until the selection of a final action or it is demonstrated to EPA's
and
                Ecology's satisfaction that termination (or intermittent operation) is
appropriate
                because: (a) sampling indicates that hexavalent chromium is below the compliance
                value, and site data indicate it will remain below the compliance value, or (b)
based on
                an evaluation of the following criteria:

                -       The effectiveness of the treatment technology does not justify further
operation.
                -       An alternate treatment technique, such as in situ chemical reduction or
other
                        improved treatment technique is evaluated and proves to be more
effective,
                        and/or less costly, and is consistent with the remedial action
objectives.

        What is the total amount of water that needs to be pumped?

                Water will be pumped at a rate sufficient to capture the chromium plume to an
adequate
                degree to meet the remedial action objectives (see next comment).  The total
amount of
                water that will be pumped depends on how long the pump-and-treat system runs
(see
                the previous and next comment).

        How much will it cost.

                Costs were estimated as part of the feasibility study for this interim action.
If the



                systems were to run for 5 years, the total costs were estimated by DOE to be
about
                29.8 million dollars.  Ecology and EPA believe the project could be designed,
                operated, and maintained for substantially less than that estimate.  Actual
costs for the
                project will be monitored.

        What will be the residual levels of contamination at the conclusion of the project; and
        that would those levels mean in relation to human use or contact with the groundwater.

                Residual levels of contamination will be such that the remedial action
objectives are
                met.  The remedial action objective for the pump-and-treat aspect of this is to
protect
                ecological receptors in the Columbia River.  Protection of human health under
this
                interim action, however, is specifically addressed through institutional
controls to limit
                human access to the ground water.

        Is hexavalent chromium the only contaminant being targeted in this project?

                As far as active remedial actions, yes.  Site institutional controls will
continue during
                the interim remedial action period.  These controls limit human access to the

                groundwater and thereby limit human exposure to groundwater that exceeds
drinking
                water MCLs for a number of contaminants in addition to chromium.

        Where will new wells be dug?

                New wells will be located within the chromium plumes of the three reactor areas.
It is
                anticipated that these primarily will be located along and inland from the river
shore
                where the main portion of the chromium discharges.  A combination of existing
and
                new wells will be used to create a capture zone.

        What is the goal of the project?  What is clean, and what level of clean is the
objective?
        Are there parameters that define what is safe for salmon eggs and fry, and if so is that
        the goal?  What are EPA's standards for the protection of aquatic life, and are those
the
        goal?

                The goal of the pump-and-treat systems is to prevent discharge of hexavalent
chromium
                at levels exceeding concentrations that are considered protective of aquatic



life in the
                Columbia River and riverbed sediments.  The aquatic receptor exposure point is
within
                the river substrate at depths up to 18 inches (46 centimeters), where embryonic
salmon
                and fry are present during parts of the year.  The relevant standard is the
State of
                Washington's Chronic Ambient Water Quality Standard for Protection of Freshwater
                Aquatic Life for hexavalent chromium of 11 parts per billion.

        Development of site-specific toxicity information on the impacts of chromium to salmon
        eggs, larvae, and juveniles to support development of site-specific criteria to ensure
        protectiveness was suggested.

                The EPA's AWQC for chromium of 11 æ/L was based largely on toxicity information
                for embryonic salmon and fry.  The EPA's AWQC were used by the State of
                Washington to establish Water Quality Standards for Surface Waters of the State
of
                Washington.  Thus the legal threshold used in this ROD to define protectiveness,
                although not site-specific, has a species-specific basis.  From the remedial
action
                perspective, at this time, DOE, EPA, and Ecology do not consider site-specific
toxicity
                information cost effective in light of other known cleanup needs that would go
                unfunded if additional bioassays were conducted.  (See next comment for the
natural
                resource damage perspective.)

        Development of site-specific toxicity information is important for another reason.
        Impacts from chromium discharges into salmon redds are likely to be one of the more
        quantifiable injuries to natural resources, and are likely to be a major focus of a
damage
        assessment.  The commentor encourages prompt and accurate assessment and mitigation
        of these potential injuries as advocated by DOE guidance (DOE/EH-0192, page 12) and
        as required under CERCLA 107(f)(2)(A).  The U.S. Fish and Wildlife Service expressed a
        desire to participate in impact assessment and mitigation planning.

                For fiscal year 1996 (FY 96) DOE has initiated an initial scoping level risk
assessment
                in support of the Columbia River Comprehensive Impact Assessment (CRCIA).  The
                FY 96 effort also includes identifying remaining work believed to be needed by
the
                CRCIA management team (comprised of DOE, EPA, Ecology, Tribal, Hanford
                Advisory Board, and State of Oregon representatives) to perform a
"comprehensive"
                assessment of the Columbia River.  The scoping level risk assessment involves
                determining exposure of a variety of species to a number of Hanford's
contaminants in
                the Columbia River.  The contaminants include chromium and the species include
                salmon.  The assessment, the scope of which was agreed to by the CRCIA
management



                team follows EPA guidelines for ecological risk assessment and is designated to
support
                development of interim remedial actions.  Based on the FY 96 work, any required
                mitigation and/or additional assessment needs will be determined.  The U.S. Fish
and
                Wildlife Service and other interested parties are encouraged to participate with
the
                CRCIA management team in this assessment and any required mitigation activities.

        Construction of extraction wens adjacent to the river has the potential to disturb
roosting
        bald eagles, waterfowl, and terrestrial birds.  To minimize impacts of the project,
        construction activities should be timed to avoid peak periods of bird activity.  The
U.S.
        Fish and Wildlife Service indicated a willingness to provide consultation of the most
        appropriate timing for construction activities.

                The DOE will provide the Natural Resource Trustees an opportunity to comment on
                timing for in-field activities that are potentially disruptive to wildlife.  The
DOE will
                consult with the U.S. Department of the Interior and the U.S. Fish and Wildlife
                Service as appropriate.

        The U.S. Fish and Wildlife offered to provide technical support to ensure that
        revegetation efforts, following the interim action, are technically feasible,
appropriately
        restore disturbed natural resources, and would be compatible with designation of this
        area as a Wild and Scenic River corridor.  It was requested that all the Natural
Resource
        Trustees be consulted early in the revegetation planning.  A description of pre-project
        conditions is necessary if appropriate revegetation is to occur.

                Surface disturbance and ultimate restoration associated with these groundwater
actions
                is largely co-located and similar in nature to what will be occurring with the
surface
                waste sites.  Revegetation/restoration of surface disturbance associated with
actions
                from this ROD will be addressed as part of the revegetation/restoration of the
source
                operable unit.  Natural Resource Trustees will be included in those planning
efforts.
                For areas that are disturbed during construction and operation, it is expected
that the
                area will be revegetated following construction in those areas that are not
needed for
                operation and maintenance of the treatment system and is also not expected to be
re-
                disturbed within the next few years by other site activities.  Following
completion of
                the interim action, it is expected that rectification of the habitat affected by
this activity
                will be conducted and coordinated with comparable activities for the source
operable



                units (100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, 100-KR-1, and 100-KR-2).

        Planning of pipeline locations should take into account and attempt to avoid higher
        quality habitat and other important natural resource features.

                The ground surface on which these remedial activities will take place is
primarily
                disturbed habitat, due to agriculture and defense related activities.  To the
extent
                practicable, areas of higher quality habitat will be avoided or impacts will be
                minimized.

        A number of comments were received from business vendors or technical experts
        identifying themselves as competent to conduct the work as described in the proposed
        plan, or to identify innovative techniques that may be better or more cost effective, or
to
        suggest alternate methods to achieve remedial action objectives.

                Commitment to a pump-and-treat is a long-term expensive proposition.  The Tri-
Parties
                endorse the most cost effective remedial approach consistent with the CERCLA 9
                criteria and the remedial action objectives.  Evaluation of technologies is an
ongoing
                process with incorporation as deemed appropriate.  If in the future a
substantially
                different remedial action approach is considered, public comment will be
solicited
                before a decision to implement it is made.  Treatability tests may be conducted
without
                public comment.

        There were comments regarding the fact that the proposed plans did not include any
        action directed at removal of the chromium that is already in the river sediments.

                Hexavalent chromium is very soluble in water.  Most of the hexavalent chromium
is
                dissolved into and moving with the water.  Thus the river bottom sediments to
not
                accumulate hexavalent chromium.  When hexavalent chromium is reduced to
trivalent
                chromium, it becomes much less soluble and hence has the potential to accumulate
in
                sediments.  However it is also less toxic.  Because it is less toxic and in
particulate (not
                dissolved) form, it is generally less bioavailable, and therefore, less of an
                environmental threat.

        A commentor noted his previous experience with ion exchange resins as not being cost
        effective, part of the problem being that the chromium destroyed the resins.
Alternatives
        such as precipitation were suggested.



                There has been considerable experience using resins to treat chromium that have
been
                successful, including a treatability test at 100-HR-3.  The resins have not been
                destroyed by chromium.  Precipitation can be cost-effective with very high
                concentrations of chromium.  Generally speaking, precipitation methods are not
                cost-effective for lower concentrations of chromium, and do not achieve the low
                concentrations required for this remedial action.

                Currently, we plan to dispose of the resins after one use, however if resin
regeneration
                is determined to be practicable, then regeneration may be utilized.

        A commentor identified their company's electrocoagulation and electrochemical
        flocculation process as a remedial alternative.

                This process was evaluated in the 100 Area Feasibility Study, Phases 1 and 2
against
                the following criteria and was eliminated:

                -       Effectiveness
                -       Implementability - Technical Feasibility
                -       Implementability - Administrative Feasibility
                -       Cost.

        A commentor identified that the pump-and-treat system does not capture all the plume,
        and the treatment train does not remove all the chromium.  It was stated that this "does
        not seem very effective".

                It is correct that:  (1) plume capture will be partial, and (2) treatment of the
water will
                be partial.  But the remedial action objective of this interim action is not to
totally
                prevent chromium from entering the river.  The remedial action is intended to
capture
                and treat enough of the chromium that residuals that enter the river are at or
below
                concentrations considered to be protective of the aquatic organisms that inhabit
the
                Columbia River bottom.

        A commentor identified that this interim action addresses part of the contaminated
        groundwater but does not address the remaining groundwater contamination.

                Ecological risk is addressed by the pump-and-treat action for the single
contaminant
                that exceeds the ecological-risk based threshold -- hexavalent chromium.
Potential
                human health risks associated with exposure to remaining contaminants are
addressed
                by institutional controls.  Thus for the interim period addressed by this



interim action,
                this action should be protective of human health and the environment.  Because
this is
                an interim action ROD, review of these operable units and the remedy will be
ongoing
                as the Tri-Parties continue to develop and implement final remedial alternatives
for the
                operable units and the 100 Area NPL site.

        Commentors also reiterated another facet of the problem is the previously contaminated
        soil and the risk that these contaminants pose to surface exposure as well as a
continuing
        to the groundwater.

                In addition to the cleanup plan for the 100-HR-3 and 100-KR-4 groundwater
operable
                units, action is being taken to address waste sites that are the historic
sources of
                groundwater contamination.  Surface waste sites that are within the 100-DR-1,
                100-DR-2, 100-HR-1, 100-HR-2, 100-KR-1 and 100-KR-2 Operable Units received
                wastes during previous operation of the reactors and their support facilities.
Cleanup of
                waste sites in the 100-DR-1 and 100-HR-1 Operable Units have been addressed in a
                September 1995 interim action Record of Decision.  The 100-DR-2, 100-HR-2,

                100-KR-1 and 100-KR-2 Operable Units will be the subject of future Proposed
Plans.
                The 100-IU-4 Operable Unit upgradient of 100-HR-3 includes the former Sodium
                Dichromate Barrel Landfill, which contained empty crushed barrels that had been
used
                to store sodium dichromate.  The 100-IU-4 Operable Unit was remediated in April
                1992 through an Expedited Response Action and has been addressed in a previous
                proposed plan.

        While many comments identified that protection of salmon is an effort worthy of this
        action, it was noted that adverse effects to other wildlife must be ccnsidered in this
plan.

                Aquatic toxicity tests for chromium have been conducted for a wide variety of
species,
                and embryonic salmon and fry are among the most sensitive to hexavalent
chromium.
                The chronic exposure standard used for this remedial action of 11 æ/L hexavalent
                chromium was established to be protective of aquatic life in general, not just
embryonic
                salmon and fry.  Field activities will be conducted in a manner to minimize
adverse
                impacts to wildlife.

        The issue of bioaccumulation of hexavalent chromium was identified as a concern.



                The criteria and standards for chromium have been established such that the
                bioconcentration or bioaccumulation of hexavalent chromium that occurs at those
                concentrations does not endanger aquatic life.

        There were comments regarding the disposal of resins contaminated with chromium and
        other contaminants'and the ultimate migration of these contaminants resulting in a
        future replay of the current problems.

                The resins will be treated prior to disposal if necessary to meet the waste
acceptance
                criteria for the Environmental Restoration Disposal Facility.  This treatment is
intended
                to reduce the mobility of the contaminants.  Hexavalent chromiumm reacts with
the
                resins resulting in conversion to the less toxic and less mobile trivalent form.

        The Nez Perce Tribe Comments expressed a request and interest in future involvement in
        many technical aspects of the conduct of this interim action.

                The Tri-Parties intend to continue our policy to consult with affected Native
American
                Indian Tribes on a government-to-government basis.  The Tri-Parties will also
continue
                to consult with the Tribes as well as the other Natural Resource Trustees
regarding
                natural resource issues associated with this remedial action.

        A number of comments addressed costs associated with the remedial action.  Several
        addressed choosing the most cost effective remedy while others indicated that one cannot
        put a price tag on the importance of protecting the Columbia River

                This ROD addresses both concerns.  The ion-exchange pump-and-treat was
identified
                as the most cost effective remedial action that is protective of human health
and the
                environment.  As planned, it also reduces chromium to concentrations that should
                protect the health of the aquatic system, including embryonic salmon and fry in
nests in
                the river bottom gravels.

        A commentor noted that the initial modeling to support remedial design were identified
        as not to be construed as quantitatively accurate or reliable as indicators of
effectiveness
        or efficiency.  This suggests the interim remedial action should be accomplished with
        design contingency, in order to assure successful remediation.

                During remedial design, initial modeling will be refined to better estimate
appropriate
                well positioning for plume capture.  Also, as the system comes on line,
operational and



                compliance monitoring will be conducted.  When the actual response of the
aquifer is
                known, the design may be altered as needed and approved/directed by EPA and
                Ecology to meet the remedial action objectives.  Contingency in the initial
design
                capacity will be included based on uncertainty in design assumptions.

        Interest was expressed in some of the alternate technology testing that was identified
in
        the Proposed Plans for information purposes (are not specifically mandated by this
        ROD).

                Cost effective remedial technologies for groundwater remediation is an active
area of
                practical research.  Chromium and other toxic metals are a common problem and
are
                frequently the target of such research effort.  Several techniques identified in
the
                Proposed Plans and others not specifically mentioned have been and are under way
at
                Hanford.  Many other techniques are being developed and tested at other areas.
Should
                a different technique show promise as a substitute for the ion-exchange pump-
and-treat,
                the Tri-Parties may convert to this method.  If this change is fundamentally
different
                than described in this ROD, an opportunity for public comment will be provided.
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Abstract: The U.S. Department of Energy's (DOE's) Hanford 100 Area lies at

the north end of the Hanford Site in Benton County, Washington
State. The 100 Area Superfund Site is composed of six
non-contiguous reactor areas containing the nine retired plutonium
production reactors and their ancillary facilities. Large amounts of
cooling water flowed through the reactor cores and became
contaminated with radionuclides and other waste. Soil and
underlying groundwater were contaminated when cooling water was
disposed in cribs and trenches and leaked from water transfer
systems. Solid wastes contaminated with radionuclides were buried
in unlined trenches.The Hanford Site was listed on the National
Priorities List (NPL) in July 1989. The original remedy was finalized
in 1995.

 
Remedy: This amendment changes components of the selected remedy for the

Hanford 100 Area radioactive liquid effluent disposal sites and
clarifies the role of revegetation of remediated sites. The number of
sites selected to receive the remedy of excavation, treatment, and
on-site disposal has been changed from 37 to 71. In addition, the
treatment step has been eliminated because it is not cost effective.
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                     DECLARATION OF THE RECORD OF DECISION

SITE NAME AND LOCATION

USDOE Hanford 100 Area
Hanford Site
Benton County, Washington

STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) Amendment has been developed in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980, as amended
by the Superfund Amendments and Reauthorization Act of 1986,42 U.S.C. Section 9601 et. seq,
and to the extent practicable, the National Oil and Hazardous Substances Pollution Contingency
Plan, 40 Code of Federal Regulations Part 300.  This ROD Amendment is based on the
Administrative Record for the 100 Area.

The State of Washington concurs with the ROD Amendment.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from the waste sites, if not addressed by
implementing the response actions selected in the ROD, as amended by this ROD Amendment,
may present an imminent and substantial threat to human health, welfare, or the environment.

DESCRIPTION OF THE AMENDMENT TO THE REMEDY

This decision document changes components of the selected interim remedial action for the
Hanford 100 Area radioactive liquid effluent disposal sites and clarifies the role of
revegetation
of remediated sites with respect to the completion of the remedial actions.  The Interim
Remedial
Action ROD for the 100 Area radioactive liquid effluent disposal sites signed in September 1995
selected excavation, treatment as necessary or appropriate, and onsite disposal for 37 waste
sites
in the 100-BC-1, 100-DR-1 and 100-HR-1 Operable Units at an estimated cost of $491 million.
This amendment increases the scope of the selected remedy to include 34 additional sites in the
100 Area that received similar waste discharges and reduces the overall estimated cost for the
remedial action to $194 million for 71 sites.  This amendment also recognizes the results of the
soil volume reduction treatability studies that indicate soil washing for volume reduction is
not
cost effective.  Therefore, this treatment step will no longer be retained as an option for the
100 Area radioactive liquid effluent disposal sites.  This amendment also clarifies that
revegetation of remediated waste sites will be addressed using the guidance provided in the
current Mitigation Action Plan titled Mitigation Action Plan for Liquid Waste Sites in the
100-BC-1, 100-DR-1, and 100-HR-1 Operable Units.  Those activities will provide overall
environmental benefit to the site, but are not part of, or necessary, for the completion of the

selected remedial action.  All other elements of the selected remedy as set forth in the ROD are
unchanged.



DECLARATION

Although this ROD Amendment changes components of the remedy selected in the Interim
Remedial Action ROD, the interim remedy as modified continues to be protective of human
health and the environment.  The remedy as amended complies with Federal and state
requirements that are legally applicable or relevant and appropriate to the remedial action and
is
cost effective.  The remedy as amended continues to utilize permanent solutions and alternative
treatment technologies to the maximum extent practicable for this site.  However, because
treatment of the principal threats of the sites was not found to be practicable, this amended
interim remedy does not satisfy the statutory preference for treatment of a principal element.

Because this remedy will result in hazardous substances remaining on site above health-based
levels, a review will be conducted every five years after the commencement of remedial actions
to ensure that the remedy continues to provide adequate protection of human health and the
environment.
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                                USDOE Hanford 100 Area
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INTRODUCTION

This document presents an amendment to the Interim Remedial Action Record of Decision



(ROD) for the 100-BC-1, 100-DR-1, and 100-HR-1 Operable Units at the Hanford Site.

Site Name and Location

100 Area National Priorities List (NPL) Site, Hanford Federal Facility, Benton County,
Washington.

Lead and Support Agencies

The lead regulatory agency for this action is the U.S. Environmental Protection Agency (EPA).
The U.S. Department of Energy (DOE) and the Washington Department of Ecology (Ecology)
both concur with the need and justification to change the number of waste sites to be
remediated,
to reduce the cost estimates for this project, and to no longer retain the treatment option of
soil
washing for volume reduction.  The three agencies (the Tri-Parties) participated jointly in the
decision and preparation of this document.

Statutory Citation for a ROD Amendment

The Interim Remedial Action ROD was signed by the EPA, Ecology, and the DOE in September
1995.  The National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 Code
of Federal Regulations (CFR) 300.435(c)(2), provides for addressing and documenting changes
to the selected remedy after issuance of a ROD.  This ROD Amendment documents changes to
the remedy set forth in the Interim Remedial Action ROD.  Public participation and
documentation procedures have been followed as specified at 40 CFR 300.435(c)(2)(ii).

Need for the ROD Amendment

This amendment is necessary for the following reasons:

•      The scope of the remedial action has been expanded to include 34 additional sites
       within the 100 Area.  These sites received similar discharges of radioactive liquid
       effluent as the original 37 high-priority waste sites presented for remediation in the
       September 1995 Interim Remedial Action ROD.  The additional sites pose a similar level
       of risk to human health and the environment that also requires remediation.  The
       additional sites are in the 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-HR-1,
       100-KR-1, and 100-KR-2 Operable Units and are identified in Appendix A.

       The estimated cost of remediation and disposal of wastes and contaminated soils from the
       34 additional sites at the Environmental Restoration Disposal Facility (ERDF) is $112
       million.  The ERDF is a Comprehensive Environmental Response, Compensation, and
       Liability Act (CERCLA) disposal facility in the Hanford 200 Area that began accepting
       wastes from the 100 Area cleanups in July 1996.  The ERDF is designed and operated to
       meet the substantive requirements of the Resource Conservation and Recovery Act
       (RCRA).

•      Cost evaluations during remedial design for the original 37 sites identified significant
       opportunities for streamlining and coordination of remediation activities.  Those
       evaluations, together with lessons learned from demonstration projects and an expedited
       response action (ERA), resulted in reductions to cost estimates for remediation of
       100 Area waste sites.  The most significant areas identified for cost savings included
       reduction in contaminated soil volume estimates and reduction in sampling and analysis
       costs.  In addition, treatment for volume reduction prior to disposal is no longer being
       considered.  Therefore, that cost element has been dropped from the cost estimates.
       Finally, the actual costs of disposal at the ERDF are lower than initially estimated due



to
       competitive bidding among commercial firms.  Preliminary cost estimates for the 37
       radioactive liquid waste sites in the Interim Remedial Action ROD totaled $491 million.
       The current cost estimate for the same 37 waste sites is $82 million.

•      The completion of pilot-scale treatability studies for soil washing to reduce
contaminated
       soil volumes has shown this treatment process is not cost effective.  Therefore, it will
no
       longer be retained as a treatment option for soil volume reduction prior to disposal.

Tables 1 and 2 present a summary of the scope and cost changes from the September 1995 ROD
and this proposed amendment.

Public Involvement

A newspaper notice was placed in the Tri-City Herald on December 15, 1996, announcing the
availability of the proposed amendment and the start of the public comment period.
Approximately 1,366 copies of a fact sheet were mailed out to individuals and organizations on
the "Highly Interested" mailing list for the Hanford Site.  A public comment period was held
from December 16, 1996, through January 15, 1997.  No requests were received for a public
meeting; therefore, no public meeting was held.  The proposed amendment was discussed with
the Hanford Advisory Board Environmental Restoration Committee at meetings held in July and
August 1996.  The decision to amend the Interim Remedial Action ROD is based on the
administrative record for the 100 Area.  Locations where the administrative record may be found
are listed below.

Administrative Record

This ROD Amendment will become part of the Administrative Record for Hanford 100 Area, as
required by 40 CFR 300.825(a)(2), and will be available to the public at the following
locations:

        ADMINISTRATIVE RECORD (Contains all project documents)

             U.S. Department of Energy - Richland Operations Office
             Administrative Record Center
             2440 Stevens Center
             Richland, Washington 99352

        INFORMATION REPOSITORIES (Contain limited documentation)

             University of Washington, Suzzallo Library
             Government Publications Room
             Seattle, Washington 98195

             Gonzaga University, Foley Center
             E. 502 Boone
             Spokane, Washington 99258

             Portland State University, Branford Price Millar Library
             SW Harrison and Park
             Portland, Oregon 97207

             DOE Richland Public Reading Room
             Washington State University, Tri-Cities



             100 Sprout Road, Room 130
             Richland, Washington 99352

SITE HISTORY

The Hanford 100 Area lies at the north end of the Hanford Site in Benton County, Washington
State, along the southern shoreline of the Columbia River as shown in Figure 1.  The 100 Area
NPL Site is composed of six non-contiguous reactor areas containing the nine retired plutonium
production reactors and their ancillary facilities.  Large amounts of cooling water flowed
through
the reactor cores and became contaminated with radionuclides and other waste.  Soil and
underlying groundwater were contaminated when cooling water was disposed in cribs and
trenches and leaked from water transfer systems.  Solid wastes contaminated with radionuclides
were buried in unlined trenches.

An Interim Remedial Action ROD was issued in September 1995 for the 100-BC-1, 100-DR-1,
and 100-HR-1 Operable Units to address actual or threatened releases at radioactive effluent
disposal sites.  The Interim Remedial Action ROD identified 37 high-priority waste sites that
had

received liquid radioactive effluent discharges.  The selected remedy for the 37 sites is to
remove, treat as appropriate or required, and dispose of the wastes on site.  Full-scale cleanup
of
the 100-BC-1 Operable Unit began in July 1996 and in the 100-DR-1 Operable Unit in
December 1996.  Cleanup in the 100-HR-1 Operable Unit is scheduled to begin by
September 30, 1998.

REMEDY SELECTED IN THE ROD

As discussed in the previous paragraph, the September 1995 Interim Remedial Action ROD
identified 37 high-priority waste sites that had received liquid radioactive effluent
discharges.
The selected interim remedy for the 37 sites is to remove, treat as appropriate or required, and
dispose of the waste in the ERDF.  The selected remedy relies on the Plug-In Approach for
selection of the same remedy at multiple similar or "analogous" sites within the 100 Area.  A
standard remedy is selected that applies to a given set of circumstances rather than to a
specific
waste site.  The approach combines historical information on former process operations with
limited field investigation information of the nature and extent of contamination to determine
the
analogous nature of individual waste sites.  This allows the EPA, Ecology, and DOE to select
and implement remedial actions at similar waste sites without expending resources to further
characterize analogous sites across the 100 Area.

The implementation of the selected interim remedy generally includes the following steps:

•     Remove contaminated soil, structures, and debris from 100 Area source waste sites using
      the "Observational Approach."  The Observational Approach utilizes analytical screening
      during remediation to guide the extent of excavation.  Remediation proceeds until it can
      be demonstrated through a combination of field screening and confirmational sampling
      that cleanup goals have been achieved.

•     Treat the waste as required to meet applicable waste disposal criteria.

•     Dispose of contaminated materials at ERDF.



•     Backfill excavated areas and revegetate.

The extent of remediation will take into account appropriate site-specific factors including
reduction of risk by decay of short-lived (half-life of less than 30.2 years) radionuclides,
protection of human health and the environment, remediation costs, sizing of the ERDF, worker
safety, presence of ecological and cultural resources, the use of institutional controls, and
long
term monitoring costs.  The DOE will control access to and use of the Hanford Site for the
duration of the cleanup.  Institutional controls and long-term monitoring will be required for
sites
where wastes are left in place.  Wastes will continue to be present in the 100 Area until final
remediation objectives are achieved and a final ROD is issued.

DESCRIPTION OF THE MODIFIED REMEDY

The cleanup goals for the September 1995 Interim Remedial Action ROD and this amendment
are to remediate liquid radioactive waste disposal sites to levels that will not preclude any
future
uses, to protect groundwater in the 100 Area, and to protect the Columbia River.  Many of the
provisions of the interim remedy as described in the September 1995 Interim Remedial Action
ROD and this amendment are the same.  The significant differences addressed in this amendment
to the September 1995 Interim Remedial Action ROD for the original 37 high-priority sites are
explained in the following sections.

Additional Radioactive Liquid Source Waste Sites

Additional radioactive liquid source waste sites exist at the 100 Area NPL Site that are
analogous
to those in the 100-BC-1, 100-DR-1, and 100-HR-1 Operable Units selected for the Interim
Remedial Action ROD.  The boundaries of the remedial action have been expanded to include 34
additional sites within the 100 Area that received discharges of radioactive liquid effluent
similar
or identical to those which were received by the original 37 high-priority waste sites of the
Interim Remedial Action ROD.  It was concluded that the 34 additional sites warrant interim
remedial action based on the Plug-In Approach because they all received similar historical
discharges of liquid radioactive effluent and the available limited field investigation results
indicate elevated risk levels comparable to those of the original 37 high-priority sites.

Information concerning the additional sites in the 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1,
100-HR-1, 100-KR-1, and 100-KR-2 Operable Units is summarized in Appendix A.  An
analogous site for each of the 34 additional sites is presented from the list of 37 high-
priority
sites included in the Interim Remedial Action ROD.

Appendix A also presents information on waste site profiles for the additional 34 radioactive
liquid waste sites, including volumes, nominal site dimensions, anticipated or known
contaminants, and estimated remediation costs.  Estimated remediation costs for the 34
additional 100 Area radioactive liquid waste sites total $112 million.

Reductions to Cost Estimates for Remediation of 100 Area Waste Sites

The EPA, Ecology, and DOE identified significant opportunities for streamlining and
coordination of remediation activities during remedial design for the original 37 waste sites.
An
ERA was conducted in the 100-BC-1 Operable Unit to address uncertainties in remedial design
planning and to initiate remedial action on 100 Area source waste sites.  Lessons learned from



this ERA, revised cost modeling assumptions, and a reevaluation of site-specific analytical data
resulted in more accurate development of cost estimates and reductions to cost estimates for
remediation of 100 Area waste sites.  It was determined that less material will need to be
removed during remediation than originally planned, that significantly fewer samples and
analyses will be needed for confirmation of cleanup, and that disposal costs will be
significantly
lower than originally anticipated.

The preliminary cost estimate for the selected interim remedial action (remove, treat as
appropriate or required, and dispose) for the original 37 sites was $491 million.  Use of less
conservative assumptions and refining of the data inputs to the cost estimating model software
has reduced this estimate to $82 million.  Remediation costs for the total 71 radioactive liquid
waste sites of the Interim Remedial Action ROD and this amendment are projected to be $194
million.

Elimination of Soil Washing Treatment Step for Volume Reduction

The soil washing treatment step for volume reduction will no longer be retained as a treatment
option prior to disposal.  The completion of pilot-scale treatability studies for soil washing
to
reduce contaminated soil volumes has shown this process is not cost effective for the liquid
radioactive effluent disposal sites in the 100 Area.  A report was published in November 1995
that presents the results of the treatability studies.

Revegetation of remediated Areas

The revegetation of the additional remediated waste sites will be addressed using the guidance
provided in the current Mitigation Action Plan titled Mitigation Action Plan for Liquid Waste
Sites in the 100-BC-1, 100-DR-1, and 100-HR-1 Operable Units.  This document was developed
in coordination with the Hanford Trustees through the Hanford Natural Resource Trustee
Council.  The implementation of activities outlined in the document will provide overall
environmental benefit to the Site.  The revegetation activities are not part of the remedial
action
because they are not a feature necessary for the effective performance and completion of the
selected remedial action.  However, revegetation activities will be conducted following the
completion of remedial action activities.

EVALUATION OF ALTERNATIVES

The NCP establishes nine criteria for evaluating remedial action alternatives.  These criteria
are
divided into three categories of weighted importance, which include threshold, balancing, and
modifying criteria.  Overall protection and compliance with applicable or relevant and
appropriate requirements (ARARs)(unless specifically waived) are threshold criteria that all
remedies must meet to be considered.  The seven balancing and modifying criteria help describe
relative differences between the alternatives.  A discussion of the original remedy and the
modified remedy relative to the nine criteria evaluation is required by CERCLA.  In this
section,
the addition of 34 sites, the reduction in overall cost estimates, and the elimination of soil
washing as a volume reduction option are compared to the original remedy, relative to the nine
criteria.

It is important to note that the additional sites for cleanup are very similar to the sites
selected in
the original Interim Remedial Action ROD.  These types of waste sites have been evaluated in a



    1 Belden, R. D., 100 Areas Soil Washing Tradeoff Study, BHI-00624, Rev. 0,
      November 1995, Bechtel Hanford, Inc, Richland, Washington.

feasibility study report that supports the cleanup actions.  Another key point is that the
evaluations that support the initial cleanup decision still hold and do not change.

Threshold Criteria

1. Overall Protection of Human Health and the Environment

Both the existing Interim Remedial Action ROD and this amendment meet the threshold criterion
of protection of human health and the environment.  The approach to remediation of
contaminated sites, as well as the cleanup goals, are the same for both.  A key provision of the
remediation goal to protect human health is the proposed standard to limit radiation dose from
contaminated sites to 15 mrem/yr above natural background levels.

2. Compliance with Federal or State Environmental Standards (ARARs)

The existing Interim Remedial Action ROD and this amendment will both comply with ARARs.
The key ARARs are the Model Toxics Control Act for metals and organics in soils, Safe Drinking
Water Act maximum contaminant levels for groundwater, and Clean Water Act criteria for the
Columbia River.

Balancing Criteria

3. Long-Term Effectiveness and Permanence

The existing Interim Remedial Action ROD and this amendment have the same approach to
remediation of the waste sites and the same remediation goals.  Therefore, both will result in
permanent protection of human health and the environment after cleanup goals are met. The
remediation of 34 additional sites will increase the overall long-term effectiveness of the
remedy
in the 100 Area.

4. Reduction of Toxicity, Mobility, and Volume Through Treatment

The existing Interim Remedial Action ROD and this amendment have the same approach to
remediation of the waste sites and the same remediation goals.  The completion of soil reduction
treatment studies has shown that volume reduction is not cost effective for the liquid
radioactive
waste disposal sites.  However, treatment to meet Land Disposal Restrictions prior to disposal
in
the ERDF may be required at some sites.

5. Short-Term Effectiveness

The existing Interim Remedial Action ROD and this amendment have the same approach to
remediation of the waste sites.  Both are similar with respect to meeting this criterion.
However,
the proposed amendment will add additional sites for remediation, which will increase the
overall
amount of time for completion of the remediation.  No significant worker exposure concerns are
expected that cannot be addressed through common remediation practices.



6. Implementability

The existing Interim Remedial Action ROD and this amendment have the same approach to
remediation of the waste sites.  Therefore, both are essentially the same with respect to
meeting
this criterion.  The addition of 34 more sites will allow for better long-term planning of
remedial
action construction, transportation, and disposal activities.

7. Cost

The Interim Remedial Action ROD estimated cost of remediation of the original 37 sites was
$491million.  The updated estimate for those 37 sites is $82 million.  This amendment would
also add 34 more sites at an estimated cost of $112 million.  This amendment represents an 83%
reduction in the estimated cost for the original 37 sites, and a 60% total reduction from the
September 1995 ROD.  The Tri-Parties will continue to work towards further streamlining
activities in order to focus resources on cleanup.

Modifying Criteria

8. State Acceptance

The State of Washington has concurred with this proposed amendment.

9. Community Acceptance

Newspaper notices, a fact sheet, and a proposed plan were issued on December 15, 1996.  One
comment was received during the 30-day public comment period.  That comment was in support
of the proposed amendment and is included in the Responsiveness Summary that is included as
Appendix B of this amendment.

RCRA PAST-PRACTICE OPERABLE UNIT REQUIREMENTS

Waste sites in the 100-DR-2 Operable Unit are included in this action.  Wastes from remediation
of this RCRA past-practice unit can be disposed of at the ERDF according to the provisions
made in the August 1, 1996, Explanation of Significant Differences (ESD) for the January 20,
1995, ERDF ROD.  No redesignation of regulatory pathway from RCRA Past Practice (RPP) to
CERCLA Past Practice (CPP) is required prior to disposal of wastes from this operable unit at
ERDF.  However, the ERDF ESD does require that all waste be the subject of a CERCLA
decision document prior to disposal at the ERDF.

To meet applicable requirements of both CERCLA and RCRA while avoiding unnecessary
duplication, the regulatory agencies will take the following steps for RPP waste that is to be
disposed at the ERDF.  The lead regulatory agency will prepare a CERCLA decision document
following the CERCLA public involvement process that will authorize the selected response
action.  This ROD amendment meets this requirement for the RPP sites addressed herein.

In addition, Ecology will modify the Hanford Site-Wide RCRA Permit at the next scheduled
modification.  This modification will incorporate by reference the CERCLA remedy selection
decision documents into the RCRA permit for purposes of satisfying corrective action
requirements of WAC 173-303-646.  Because the public received notice of the proposed remedy
under CERCLA and was provided with an opportunity to comment, Ecology intends to use the
Class I permit modification procedures for such changes, unless other changes being made at the



same time require that Class II or Class III permit modification procedures be used instead.
Specifically, a chapter will be added in Part IV of the Dangerous Waste portion of the RCRA
permit for each RPP operable unit that is being addressed.  Each chapter will incorporate by
reference the documents upon which the CERCLA decision document was based, the CERCLA
decision document, and any remedial design and/or remedial action documents.  The schedule
for completion shall be as specified in the approved CERCLA remedial design report.  The
Hanford Site-Wide RCRA Permit will be modified again by removing each of these chapters
after the area addressed by the chapter has been deleted from the NPL and no further action is
required, including institutional controls or monitoring.  Again, Ecology intends to use the
Class I permit modification procedures when removing these chapters, unless other changes
being made at the same time require that Class II or Class III permit modification procedures be
used instead.  NPL deletion will occur only after applicable CERCLA requirements, including
public involvement, have been met.

The Tri-Party Agreement recognizes the similarity of the RPP and CPP processes, and their
common objective of protecting human health and the environment from potential releases of
hazardous substances, wastes, or constituents.  The regulatory conditions, such as ARARS,
controlling remediation should remain similar and consistent in implementation whether a waste
site is designated as RPP or CPP.

STATUTORY DETERMINATIONS

Considering the new information that has been developed and the broadening of the scope of
cleanup activities, the EPA and Ecology believe that the amended interim remedy (remove, treat
as required, and dispose) remains protective of human health and the environment, complies with
Federal and state requirements that are applicable or relevant and appropriate to this remedial
action, and is cost-effective.  The addition of 34 analogous sites to the original 37 high-
priority
radioactive liquid waste sites selected for remediation in the September 1995 Interim Remedial
Action ROD does not change the applicability of statutory requirements.  The remediation
project will continue to utilize permanent solutions to the maximum extent practicable for
100 Area source waste sites.  However, because treatment of the principal threats of the sites
was
not found to be practicable, this amended interim remedy does not satisfy the statutory
preference for treatment of a principal element.

       Table 1. Cost Estimates From the September 1995 Interim Action ROD.

                                          Cost of Site         Cost of
   Number of       Volume of               Remediation         Disposal           Total
     Sites          Disposal               ($ million)        ($ million)      ($ million)

      37        1,685,OOO LCY*                $361                 $130            $491

* Loose Cubic Yards

                                Table 2. Amended Cost Estimates.

                                          Cost of Site         Cost of
   Number of       Volume of               Remediation         Disposal           Total
     Sites      Disposal (LCY *)           ($ million)        ($ million)      ($ million)

   37-Initial       535,000                    $49                 $33             $82
   34-Additional    668,000                    $71                 $41             $112



   71-Total        1,203,000                   $120                $74             $194

* Loose Cubic Yards

<IMG SRC 97044D>

                                  APPENDIX A
             ADDITIONAL 100 AREA RADIOACTIVE LIQUID WASTE SITES

       Table A-1. Additional 100 Area Radioactive Liquid Waste Sites. (sheet 1 of 7)

                                                                                                
Estimated          Estimated          Estimated        Estimated
                                                                                      Contaminan
ts of         Volume for        Cost of Site         Cost of         Total Cost
Operable       Site Name        Current Site Knowledge                 Media/
Potential            Disposal          Remediation         Disposal       ($ in 000's)
Analogous
  Unit                                                                Material
Concern             (LCY a)          ($ in 000's)       ($ in 000's)
Site  b

100-BC-2      116-C-2A       Received contaminated effluent           Timbers,         C-14, Sr-
90,             7,439              $2,799              $459             $3,258             116-
B-3
              Pluto Crib     from 116-C-2C Pluto Crib Sand            Soil             Cadmium
Pluto Crib
                             Filter.  Site is an unlined earthen
                             structure 6.9 m by 4.7 m by 1.5 m
                             deep with 5.7 m clean fill.

              116-C-2B/C     Received process effluent from           Concrete,        Co-60,
Sr-90,          (Included           (Included          (Included         (Included
116-B-3
              Pluto Crib     C Reactor contaminated during            Steel, Soil      Cs-137,
Eu-152,           with                 with              with             with
Pluto Crib
              Pump           fuel element cladding failures.                           Pu-238,
116-C-2A)            116-C-2A)         116-C-2A)         116-C-2A)
              Station/ Sand  Site is a pump station 4.6 m by 4.6                       Pu-
239/240
              Filter         m by 9.1 m deep connected to an
                             open-bottomed concrete box 12.7
                             m by 5.5 m by 5.6 m deep.

100-DR-1      116-D-3        Received radioactive and                  Soil
Undetermined              36                   $82                $2               $84
116-B-4



              French Drain   hazardous liquid wastes from 108-
radionuclides
French
                             D Maintenance Shop and Cask
Drain
                             Decontamination Pad.  Site is a
                             0.9-m-diameter gravel-filled pit
                             1.5 m deep.

100-DR-2      116-DR-3       Received radioactive sludge and           Soil            Tritium,
Co-60,          1,099                $204               $68               $272             116-
D-1A              Storage Basin  water from the 105-DR Fuel                                Sr-
90, Cs-137,
Fuel Storage
              Trench         Storage Basin.  Site is an unlined                        Eu- 152,
Eu- 154,                                                                                   Basin
                             trench 18 m by 12 m by 3.1 m                              Pu-238,
Trench
                             deep covered with clean fill.                             Pu-
239/240

             116-DR-4        Received DR Reactor process               Timbers,        Co-60,
Sr-90,             160                 $155               $10               $165
116-D-2A
             Pluto Crib      effluent contaminated during fuel         Soil            Cs-137,
Eu-152,
Pluto Crib
                             element cladding failures.  Site is                       Eu-155,
                             an unlined trench 3.1 m by 3.1 m                          Pu-
239/240
                             by 3.1 m deep.

Table A-1. Additional 100 Area Radioactive Liquid Waste Sites. (sheet 2 of 7)

                                                                                                
Estimated          Estimated          Estimated        Estimated
                                                                                      Contaminan
ts of         Volume for        Cost of Site         Cost of         Total Cost
Operable       Site Name        Current Site Knowledge                 Media/
Potential            Disposal          Remediation         Disposal       ($ in 000's)
Analogous
  Unit                                                                Material
Concern             (LCY a)          ($ in 000's)       ($ in 000's)
Site  b

100-DR-2      116-DR-6        Received process effluent from          Soil
Undetermined                491              $97                $30                $127
116-DR-1
(cont.)       Liquid          DR Reactor released during
radionuclides
Process
              Disposal        effluent system maintenance and



Effluent
              Trench          process upgrades.  Site is an
Disposal
                              unlined trench 15.2 m by 3.1 m by
Trench
                              3.1 m deep covered with clean fill.

100-FR-1      UPR-100-F-2     Unplanned releases of process           Soil           Co-60, Sr-
90               6,389            $880                $394             $1,274              116-
B-1
              Basin Leak      effluent from the north end of the                     Cs-137, Eu-
152
Process
              Ditch           107-F Retention Basin.  Site is a
Effluent
              (100-F-3)       ditch approximately 30 m by 6.1 m
Disposal
                              by 4.6 m deep covered with clean
Trench
                              fill.

              100-F-19        Transported process effluent from      Concrete,       Co-60, Cs-
137,            28,301           $4,230              $1,745            $5,975              100-
BC
              Process         the F Reactor to the retention         Steel, Soil     Eu-152, Eu-
155
Process
              Effluent        basins and outfall structures.  Does
Effluent
              Pipelines       not include process sewer or other
Pipelines
                              pipelines.

              108-F French    Received condensate from 108-F         Concrete,       Pu-238,
2               $92                 $0                $92               116-B4
              Drain           Biology Laboratory hoods.   Site is    Steel           Pu-239/240
French
              (100-F-15)      a 1.2-m-diameter gravel-filled
Drain
                              concrete pipe extending to an
                              unknown depth.

              116-F-1         Received process effluent from          Soil           C-14, Co-
60,              5,111            $528                 $315              $843               116-
B-1
              Process         F Reactor, 190-F Building, and                         Sr-90, Cs-
137,
Process
              Effluent        116-F-14 Retention Basin, plus                        Eu-152, Eu-
154,
Effluent
              Disposal        decontamination wastes from the                        Lead, Zinc
Disposal
              Trench          189-F Building.  Site is an unlined
Trench
                              trench 914 m by 12 m by 3 m
                              deep.



Table A-1. Additional 100 Area Radioactive Liquid Waste Sites. (sheet 3 of 7)

                                                                                                
Estimated          Estimated          Estimated        Estimated
                                                                                      Contaminan
ts of         Volume for        Cost of Site         Cost of         Total Cost
Operable       Site Name        Current Site Knowledge                 Media/
Potential            Disposal          Remediation         Disposal       ($ in 000's)
Analogous
  Unit                                                                Material
Concern             (LCY a)          ($ in 000's)       ($ in 000's)
Site  b

100-FR-1       116-F-2        Received process effluent from         Steel, Soil      C-14, Co-
60,              2,556                $359              $158             $517               116-
B-1
(cont.)        Process        F Reactor, 190-F Building, and                          Sr-90, Cs-
137,
Process
               Effluent       116-F-14 Retention Basin, plus                          Eu-152,
Eu-154,
Effluent
               Disposal       decontamination wastes from the                         Chromium,
Disposal
               Trench         189-F Building.  Site consists of                       Cadmium
Trench
                              three unlined trenches connected
                              together.

               116-F-3 Fuel   Received process effluent and          Soil             Eu- 152,
Barium,          3,067                $361              $189             $550               116-
B-2
               Storage Basin  sludge from the F Reactor fuel                          Chromium,
Lead,                                                                                      Fuel
Storage
               Trench         storage basin.  Site is an unlined                      Mercury
Basin
                              trench 30 m by 6.1 m by 2.4 m
Trench
                              deep.

               116-F-4 Pluto  Site was excavated as part of a        Soil             Tritium,
Co-60,             0                   $49               $0               $49               116-
B-3
               Crib           treatability study in 1993.                             Sr-90, Cs-
137,                                                                                       Pluto
Crib
                              Contaminated soil was disposed at                       Eu-152,
Eu-154,
                              ERDF in 1996.  Verification                             Eu-155,
Pu-238,
                              sampling may be required to                             Pu-239/240
                              confirm that the site meets cleanup
                              goals.

               116-F-5 Ball   Received wastes from                   Concrete,        Sr-90, Cs-
137,            1,208                $376               $74             $450               116-
B-3



               Washer Crib    decontamination of F Reactor           Steel, Soil      Eu-154,
Eu-155
Pluto Crib
                              equipment.  Site is a below-ground
                              structure approximately 4.6 m by
                              4.6 m by 3 m deep.

               116-F-6        Received process effluent diverted     Soil             Co-60, Sr-
90,            27,408                $2,762            $1,690          $4,452              116-
B-1
               Liquid Waste   during maintenance shutdowns of                         Cs-137,
Eu-152,
Process
               Disposal       F Reactor.  Site is an unlined                          Eu-154,
Effluent
               Trench         trench 91 m by 30.5 m by 3.1 m                          Chromium,
Lead
Disposal
                              deep.
Trench

Table A-1. Additional 100 Area Radioactive Liquid Waste Sites. (sheet 4 of 7)

                                                                                                
Estimated          Estimated          Estimated        Estimated
                                                                                      Contaminan
ts of         Volume for        Cost of Site         Cost of         Total Cost
Operable       Site Name        Current Site Knowledge                 Media/
Potential            Disposal          Remediation         Disposal       ($ in 000's)
Analogous
  Unit                                                                Material
Concern             (LCY a)          ($ in 000's)       ($ in 000's)
Site  b

100-FR-1       116-F-9 PNL      Received radioactively                Soil             C-14
13,289             $1,116              $820            $1,936              116-B-1
(cont.)        Animal           contaminated wash and waste
Process
               Waste Leach      water from animal pens.  Site
Effluent
               Trench           consists of two unlined trenches
Disposal
                                connected together.
Trench

               116-F-10         Received water and nitric acid        Tile, Steel,     Co-60,
Sr-90,              3                  $92                $0               $92
116-B4
               French Drain     from decontamination of F Reactor     Soil             Cs-137,
Eu-152,
French
                                fuel element spacers.  Site is a 1-                    Eu-154,



Eu-155,
Drain
                                m-diameter gravel-filled tile pipe                     Pu-238,
                                2 m deep.                                             Pu-239/240

               116-F-11         Received radioactive liquids from     Tile, Steel,     Tritium,
Co-60,            92                 $133                $6                  $139
116-B-4
               Cushion          decontamination of F Reactor          Soil             Sr-90,
Cs-137,
French
               Corridor         equipment.  Site is a 0.9-m-                           Eu-152,
Eu-155,
Drain
               French Drain     diameter gravel-filled tile pipe                       Pu-238,
                                extending to an unknown depth.                         Pu-
239/240

               116-F-14         Received process effluent from        Concrete,        Co-60,
Sr-90,            50,449               $3,793             $3,111          $6,904
116-B-11
               Retention        F Reactor.  Site is a reinforced      Steel, Soil      Cs-137,
Eu-152,
Retention
               Basins           rectangular concrete retention                         Eu-154,
Basin
                                basin approximately 415 m by 110                      Pu-
239/240,
                                m by 7.3 m deep.                                      Chromium,
                                                                                       Cadmium

100-FR-2       126-F-1          Contains coal ash and soil            Coal Ash,        CO-60,
Sr-90,            290,243             $32,978            $17,899          $50,877
116-B-1
               Powerhouse       radioactively contaminated by         Soil             Cs-137,
Eu-152,
Process
               Ash Pit          leakage from the F Reactor process                     Eu-154,
Effluent
                                effluent line.  Site is an irregular                   Chromium
Disposal
                                area approximately 335 m by
Trench
                                145 m by 6.1 m deep.

100-HR-1       100-H-5          Received sludge from the 116-H-7      Soil             Co-60,
Sr-90,             1,267                $213               $78             $291
116-B-13
               Sludge Burial    Retention Basins.  Site is a 45.7-m                    Cs-137,
Eu-152,
Sludge
               Trench           by 4.6-m by 4.6-m-deep trench                          Eu-154,
Pu-238,
Trench
                                covered to grade with 1.5 m of                         Pu-
239/240
                                clean fill.



Table A-1. Additional 100 Area Radioactive Liquid Waste Sites. (sheet 5 of 7)

                                                                                                
Estimated          Estimated          Estimated        Estimated
                                                                                      Contaminan
ts of         Volume for        Cost of Site         Cost of         Total Cost
Operable       Site Name        Current Site Knowledge                 Media/
Potential            Disposal          Remediation         Disposal       ($ in 000's)
Analogous
  Unit                                                                Material
Concern             (LCY a)          ($ in 000's)       ($ in 000's)
Site  b

100-HR-1      100-H-17       Two acres flooded by H Reactor           Soil            Tritium,
Co-60,           26,833              $1,943            $1,655           $3,598             116-
B-1
(cont.)       Overflow       process effluent from 1608-H                             Sr-90, Cs-
137,
Process
                             Liquid Waste Disposal Trench.                            Eu-152,
Eu-154,
Effluent
                             Site is bounded on the north by the                      Eu-155,
Disposal
                             trench and on the east, west, and                        Pu-
239/240,
Trench
                             south by railroad tracks.  Site is                       Chromium
                             covered with clean fill.

             116-H-3         Received radioactively                   Tile, Steel,    Tritium,
Co-60,             234                $187               $14             $201              116-
134
             French Drain    contaminated water and nitric acid       Soil            Sr-90, Cs-
137,                                                                                      French
                             from decontamination of H                                Eu-152,
Eu-154,
Drain
                             Reactor equipment.  Site consists                        Pu-238,
                             of two 0.9-m-diameter gravel-                            Pu-
239/240,
                             filled clay pipes extending to an                        Chromium
                             unknown depth.

100-KR-1    100-KR-1         Transported process effluent from        Concrete,       Co-60, Sr-
90,              6,040               $3,272             $372           $3,644             100-BC
            Process          KE and KW Reactors to the                Steel, Soil     Cs-137,
Eu-152,
Process
            Effluent         retention basins, trenches, and                          Eu-155
Effluent
            Pipelines        outfall structures.  Does not
Pipelines
                             include process sewer or other
                             pipelines.



            116-K-1 Crib     Received process effluent from KE        Soil            Co-60, Sr-
90,              10,229              $857               $631           $1,488             116-B-
1
                             and KW Reactors.  Site consists of                       Cs-137,
Eu-152,
Process
                             a crib area 61 m by 61 m                                 Eu-154,
Effluent
                             surrounded by an earthen                                 Pu-239/240
Disposal
                             embankment extending 6.1 m
Trench
                             above the crib bottom.

            116-K-2          Received process effluent from KE        Soil            Co-60, Sr-
90,              84,984             $6,953             $5,241         $12,194             116-B-
1
            Process          and KW Reactors.  Site consists of                       Eu-152,
Eu-154,
Process
            Effluent         an unlined trench 1,250 m by 13.7                        Pu-
239/240,
Effluent
            Trench           m by 7.6 m deep that has been                            Chromium,
Disposal
                             covered with clean fill.                                 Mercury
Trench

Table A-1. Additional 100 Area Radioactive Liquid Waste Sites. (sheet 6 of 7)
                                                                                                
                                                                                                
Estimated          Estimated          Estimated        Estimated
                                                                                      Contaminan
ts of         Volume for        Cost of Site         Cost of         Total Cost
Operable       Site Name        Current Site Knowledge                 Media/
Potential            Disposal          Remediation         Disposal       ($ in 000's)
Analogous
  Unit                                                                Material
Concern             (LCY a)          ($ in 000's)       ($ in 000's)
Site  b

100-KR-1      116-KE-4       Received process effluent from          Concrete,        Co-60, Sr-
90,             48,060             $2,634             $2,964           $5,598             116-B-
11
(cont)        Retention      KE Reactor.  Site of three tanks        Steel, Soil      Eu-152,
Eu-154,
Retention
              Basin          76.2 m diameter by 7.62 m high                         Pu-239/240,
Basin
                             that were removed during                                 Chromium
                             1994-1995.  Leakage
                             contaminated the soil beneath the
                             tanks.



              116-KW-3       Received process effluent from          Concrete,        Co-60, Sr-
90,             47,890             $2,714             $2,953         $5,667               116-B-
11
              Retention      KW Reactor.  Site of three tanks        Steel, Soil      Eu-152,
Eu-154,
Retention
              Basin          76.2 m diameter by 8.8 m high that                       Pu-
239/240,
Basin
                             were removed during 1994-1995.                           Chromium
                             Leakage contaminated the soil
                             beneath the tanks.

100-KR-2      100-K-1        Received radioactive effluent from      Soil             Co-60, Sr-
90,               2                  $110                 $0             $110             116-B-
4
              French Drain   119-KW Sample Building.  Site                            Cs-137,
Eu-152,
French
                             consists of a 0.3-m-diameter                             Eu-154,
Pu-238,
Drain
                             gravel-filled concrete pipe                              Pu-239/240
                             extending to an unknown depth.

              116-KE-1       Received condensate from KE             Concrete,        Tritium,
C-14              137                 $139               $8             $147               116-
B-3
              Condensate     Reactor gas purification system.        Steel, Soil
Pluto Crib
              Crib           Site is a cobble-filled crib 12.2 m
                             by 12.2 m by 7.9 m deep.

              116-KW-1       Received condensate from KW            Concrete,         Tritium,
C-14,             137                 $139                 $8             $147             116-
B-3
              Condensate     Reactor gas purification system.       Steel, Soil       Co-60, Sr-
90,                                                                                       Pluto
Crib
              Crib           Site is a cobble-filled crib 12.2 m                      Cs-137,
Eu-154,
                             by 12.2 m by 7.9 in deep.                                Eu-155, U-
238

              116-KE-2       Received liquid waste from KE          Timbers,          Tritium,
C-14              384                 $477               $24            $501               116-
B-3
              Waste Crib     Reactor effluent test loop. Site is a  Soil
Pluto Crib
                             wooden crib structure 4.9 m by 4.9
                             m by 9.8 m deep.

Table A-1. Additional 100 Area Radioactive Liquid Waste Sites. (sheet 7 of 7)

                                                                                                



Estimated          Estimated          Estimated        Estimated
                                                                                      Contaminan
ts of         Volume for        Cost of Site         Cost of         Total Cost
Operable       Site Name        Current Site Knowledge                 Media/
Potential            Disposal          Remediation         Disposal       ($ in 000's)
Analogous
  Unit                                                                Material
Concern             (LCY a)          ($ in 000's)       ($ in 000's)
Site  b

100-KR-2      116-KE-3       Received overflow from KE              Steel, Soil       Co-60, Sr-
90,               34                $141                $2             $143                116-
B-4
(cont.)       French Drain   Reactor fuel storage basin.  Site is                     Cs-137,
Eu-152,
French
                             a 6.1-m-diameter drain field with                        Eu-155,
Drain
                             a 0.2-m-diameter perforated steel                        Pu-239/240
                             pipe 23.8 m deep.

              116-KW-2       Received overflow from KW              Steel, Soil       Co-60, Sr-
90,               34               $140                 $2             $142                116-
B-4
              French Drain   Reactor fuel storage basin.  Site is                     Cs-137,
Eu-152,
French
                             a 6.1-m-diameter drain field with                        Eu-155,
Drain
                             a 0.2-m-diameter perforated steel                        Pu-239/240
                             pipe 23.8 m deep.

Totals
664,408            $71,005            $40,922         $111,927

a Loose Cubic Yards
b Also see Table 6 of the September 1995 ROD for a more complete description of analogous sites
in the 100-RC-1, 100-DR-1, and 100-HR-1 Operable Units.

                                   APPENDIX B
                           RESPONSIVENESS SUMMARY

U.S. Department of Energy
Hanford Site - 100 Area
Benton County, Washington
Amended Record of Decision

INTRODUCTION

This responsiveness summary meets the requirements of Section 117 of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) as amended.  The purpose



of this responsiveness summary is to summarize and respond to public comments on the
proposed amendment for the September 1995 Record of Decision (ROD) for the Hanford
100-BC-1, 100-DR-1 and 100-HR-1 Operable Units.  The proposed amendment, issued on
December 15, 1996, presented for public comment proposed changes to components of the
remedy set forth in the September 1995 ROD.

The Tri-Parties announced the issuance of the proposed plan in the community newspaper.  A
30-day comment period was provided for the public to read the proposed plan, review documents
in the administrative record, and submit written comments.  No request was made for a public
meeting; therefore, no meeting was held.  The proposed amendment was to add 34 more sites for
remediation, lower the overall cost, and drop the treatment option of soils washing for volume
reduction, and clarify the role of revegetation of waste site after remediation.

COMMUNITY INVOLVEMENT

The proposed amendment was presented to the Hanford Advisory Board, Environmental
Restoration Committee in July and August 1996.

COMMENTS AND RESPONSES

One comment was received during the public comment period.  That comment supports the
proposed amendment.



HANFORD 100-AREA (USDOE)

Site Information:

Site Name: HANFORD 100-AREA (USDOE)
Address: BENTON COUNTY, WA

 
EPA ID: WA3890090076
EPA Region: 10

 

Record of Decision (ROD):

ROD Date: 07/15/1999
Operable Unit: 27
ROD ID: EPA/541/R-99/039
 
Media: Debris, Groundwater, Soil

 
Contaminant: Base Neutral Acids, Metals, PAH, PCBs, Radioactive

 
Abstract: Please note that the text in this document summarizes the Record of

Decision for the purposes of facilitating searching and retrieving key
text on the ROD. It is not the officially approved abstract drafted by
the EPA Regional offices. Once EPA Headquarters receives the
official abstract, this text will be replaced.

The Hanford Site was established during World War II as part of the
"Manhattan Project" to produce plutonium for nuclear weapons.
Hanford Site operations began in 1943, with USDOE facilities
located throughout the Site and the City of Richland. Certain
portions of the Site are known to have cultural significance and may
be eligible for listing in the National Register of Historical Places.

In 1988, the Hanford Site was scored using EPA's Hazard Ranking
System. As a result of the scoring, the Hanford Site was added to the
National Priorities List (NPL) in November 1989 as four sites (the
100 Area, the 200 Area, the 300 Area, and the 1100 Area). Each of
these areas was further divided into operable units. The 100 Area
NPL site consists of the following operable units for contaminated
sources such as soils, structures, debris, and burial grounds:
100-BC-1, 100-BC-2, 100-KR-1, 100-KR-2, 100-NR-1, 100-DR-1,
100-DR-2, 100-HR-1, 100-HR-2, 100-FR-1, 100-FR-2,100-IU-1,
100-IU-2, 100-IU-3, 100-IU-4 and 100-IU-5; for contaminated
groundwater: 100-BC-5, 100-KR-4, 100-NR-2, 100-HR-3, and



100-FR-3.

In anticipation of the NPL listing, the Department of Energy (DOE),
EPA, and the Washington State Department of Ecology (Ecology)
entered into a Federal Facility Agreement and Consent Order in May
1989 known as the Tri-Party Agreement. This agreement established
a procedural framework and schedule for developing, implementing,
and monitoring remedial response actions at Hanford. The agreement
also addressed Resource Conservation and Recovery Act (RCRA)
compliance and permitting.

In 1992, the Hanford Future Site working Group evaluated four
future land use options for the site and recommended cleanup of
sources and contaminated groundwater flow into the Columbia River
as an "immediate priority." This recommendation was a key
consideration in the selection of high priority liquid radioactive
disposal sites for interim remedial actions. The recommendations
also expressed a desire for ultimately achieving "unrestricted use" for
the air, surface, subsurface, and groundwater, with the exception of
the B Reactor as a museum option. That option would place the
reactor itself in a "restricted" status.

The Final River Conservation Study and the Environmental Impact
Statement for the Hanford Reach of the Columbia River (National
Park Service 1994) proposed that the Hanford Reach of the
Columbia River and approximately 102,000 acres of adjacent lands
be designated as a National Wild and Scenic River and a National
Wildlife Refuge, respectively.

On September 27, 1995, the Interim Record of Decision was signed
for this site.

DOE performed a 100 area wide phase 1 and 2 Feasibility Study (FS)
and operable unit specific Limited Field Investigations for the
100-BC-1, 100-DR-1 and 100-HR-1 operable units. A 100 area-wide
Phase 3 Source Waste Site FS and 100 Area operable unit specific
Focused FS also were conducted to evaluate specific waste site
remedial action goals, objectives and technologies.

100-IU-1
The Riverland Rail Yard (100-IU-1 OU) supported Hanford
construction and operations activities from 1943 until 1954, while
decontamination of radioactive rail cars continued until 1956.
Included in this site are a 2,4-D pesticide container site, a rail yard
maintenance facility, and two former military installations with
associated demolition debris.



In June 1993 an Action Memorandum, signed by the Tri-Parties, the
USDOE agreed to perform an expedited response action for the
cleanup of the Riverland Rail Yard Maintenance Facility and
pesticide container sites, and closure of an empty munitions cache
hole. Diesel contaminated concrete and soil from the rail yard and
pesticide sites were removed from the site for bioremediation. The
remaining contaminants in the soil were at levels which were below
Model Toxics Control Act (MTCA) residential standards.
Radioactive decontamination of the facility occurred around 1963,
after which the maintenance facilities were dismantled and sold.
Follow-up radiological surveys were performed in 1977, 1978, and
1993, revealing only natural background levels.

100-IU-3
This area was acquired for use as a military buffer zone against
potential hostile attacks on the 100 Area reactors. Several
Anti-Aircraft Artillery Batteries and three Nike Missile Sites were
located on the Wahluke Slope. These sites were decommissioned in
1960-1961, and demolished in 1974.

During 1989 and 1990, an investigation of the Wahluke Slope was
performed to asses potential health, safety, and environmental
concerns raised by Ecology and the public. Based on the
investigation, three of the Wahluke Slope sites; the H-06-L Nike
missile launch site, H-06-C Nike missile control site, and the 2,4-D
pesticide disposal site, were identified and included as part of the
100-IU-3 OU. During the investigation of this OU, 36 additional
sites were identified. Soil contamination in these areas resulted from
historic use of petroleum products and pesticides by the military.

USDOE prepared an engineering evaluation and cost analysis, North
Slope (Wahluke Slope) Expedited Response Action Cleanup Plan in
1993, regarding cleanup options applicable to the Wahluke Slope
sites. The Tri-Parties signed an Action Memorandum in 1994,
requiring removal of hazardous substances and proper abandonment
of water wells. During 1994, a CERCLA expedited response action
was performed to remove any hazardous substances that remained in
the 39 sites on the Wahluke Slope. Soil contaminated with the
pesticide DDT and its associated breakdown products was disposed
of at a hazardous waste landfill in Arlington, OR. Petroleum
contaminated soil (PCS) was transported to a PCS treatment facility
in Pasco, WA, for bioremediation. Several 55-gallon drums of
miscellaneous and hazardous substances were sent to appropriate
handling facilities. Non-hazardous trash, debris, and concrete were
either returned to their excavations or recycled. The remaining



contaminants in the 100-IU-3 OU were measured at levels below
MTCA residential cleanup standards. Water wells were
decommissioned in accordance with WAC 173-160 regulations
(Minimum Standards for Construction and Maintenance of Wells) to
eliminate this potential contamination path to groundwater, and to
prevent interconnection of aquifers. No groundwater contamination
has been associated with the 100-IU-3 OU.

100-IU-4
Little historical documentation of the site is available. The landfill
was used during the years of reactor operation for disposal of
crushed, empty Sodium Dichromate barrels.

In 1992, Ecology and EPA recommended an expedited response
action be performed at the Sodium Dichromate Barrel Landfill, after
which USDOE prepared an engineering evaluation and cost analysis
regarding remediation alternatives applicable to this unit. The
Tri-Parties signed an Action Memorandum in 1993, requiring full
excavation and removal of all buried materials from the landfill.

Excavation, removal, and disposal activities took place between
March and July, 1993. Approximately 5,000 crushed drums were
removed from the site, along with minor amounts of
asbestos-containing materials, two 5-gallon roofing tar cans, and a
small amount of used oil and grease. Soil sampling results indicated
levels below MTCA residential cleanup standards were achieved.

100-IU-5
The White Bluffs Pickling Acid Cribs Site is the only site identified
in the 100-IU-5 Operable Unit. This area was the location of
construction activities from about 1943 - 1959. Little historical
information is known about this site. It is believed that the cribs
received waste streams from a pipe fabrication facility operating
sometime between 1943 and 1959.

In EPA and Ecology recommended that USDOE perform an
expedited response action for this site. Characterization activities
indicated contaminants of concern were at levels below MTCA
residential cleanup standards. No investigation of ground water was
completed for this unit due to its close proximity to other 100 Area
operable units. No radioactive contamination has been associated
with this unit.

OU2: (100-HR-3 and 100-KR-4)(EPA/ROD/R1O-96/134)
Prior to starting the "Limited Field Investigation" in 1992 in the
100-KR-4 and 100-HR-3 Operable Units, groundwater monitoring



consisted of periodic sampling under DOE Order 5400.1. A limited
record exists for groundwater conditions during the reactor operating
years. Riverbank seepage monitoring was completed in 1984 and
1988 as part of the Sitewide Environmental Surveillance program.

At the 100-K Area, groundwater sampling was associated with
operations at the 100-K East and 100-K West fuel storage basins.
Some post-1959 data from several wells are available to describe
conditions downgradient of the 116-K-2 trench used for liquid
effluent disposal that included chromium.

For the 100-D/DR reactor area, (100-HR-3 Operable Unit), historical
data describing conditions during reactor operations are limited to
several wells that were constructed in 1960. Quarterly sampling was
started in 1991 under the RCRA/Operational program for monitoring
liquid effluent discharge to 100-D Ponds. An infiltration experiment
was conducted in 1967 that created a groundwater mound in the
vicinity of the coolant water retention basins. The results may
provide an analog for the un-monitored conditions that prevailed
during reactor operating years.

A similar database exists for the 100-H Area (100-HR-3 Operable
Unit). Monitoring of the 183-H Solar Evaporation Basins facility
occurred between 1973 and 1985, when monitoring was substantially
increased under the RCRA/Operational program. A comprehensive
database exists to describe the contaminant plume, which includes
chromium, associated with the 183-H facility for years after 1985.

The technical information baseline for the RI/FS associated with
each operable unit was augmented substantially in 1992 with the
installation of new monitoring wells and subsequent quarterly
sampling as part of the limited field investigation. A comprehensive
riverbank seepage sampling project was completed in late 1991,
which helped relate contamination along the shoreline to
groundwater contamination underlying the reactor areas. RI/FS
characterization activities that followed the four quarters of sampling
conducted during the limited field investigation consist of
semiannual well sampling, annual riverbank seepage sampling and
periodic Columbia River substrate sampling. Water table elevations
were measured at periodic intervals to show the seasonal ranges in
flow direction and gradients.

As a result of the discharge of groundwater from the operable units
into the river, chromium, a metal that is toxic to aquatic organisms in
low concentrations, poses a risk to aquatic organisms in the
Columbia River adjacent to the 100-D/DR, 100-H and 100-K Areas.



The most toxic form of chromium, hexavalent chromium, readily
dissolves in water and, therefore, moves freely with groundwater.
Hexavalent chromium has been detected in groundwater and in the
groundwater/river interface where groundwater upwells into the
river. Once discharged to the river, it is easily assimilated by aquatic
organisms, some of which are adversely affected. Trivalent
chromium is less soluble and less toxic, and is not easily transported
by groundwater. Most chromium in groundwater at the Hanford Site
is hexavalent chromium, because of the original sources and
prevailing geochemical conditions.

In August 1994, a pilot-scale treatability test began at the 100-D/DR
Area, to assess the effectiveness of an iron exchange treatment
system to remove hexavalent chromium from groundwater. Through
July 1995, this pump-and-treat system had extracted more than 4
million gallons (15 million liters) of groundwater and had removed
more than 38 pounds (17 kilograms) of chromium. This system is
successful in removing chromium from extracted groundwater at
100-D/DR, and indicates that an ion exchange treatment system can
be a successful groundwater treatment technology for chromium in
the 100 Area.

The DOE, Washington State Department of Ecology and EPA
developed a Community Relations Plan in April 1990 that was
designed to promote public awareness of investigations and public
involvement in the decision-making process. The plan summarizes
the known concerns based on community interviews. Several public
meetings have been held and numerous fact sheets have been
distributed in an effort to keep the public informed about Hanford
cleanup issues. The Plan was updated in 1993 to enhance public
involvement and is currently undergoing an additional update.

The Focused Feasibility Study Document and Proposed Plans were
made available to the public in both the Administrative Record and
several libraries. These documents underwent a 45 day public
comment period from September 11, 1995 to October 25, 1995.
Notice of this comment period was published in four State and Local
papers on September 10 and 11, 1995. Separate mailings went to
about 4, 700 "interested in Hanford" citizens. A meeting was held on
October 18, 1995 that discussed the proposed actions relative to other
Hanford groundwater and Columbia River issues.

The selected interim remedy is chosen in accordance with CERCLA,
as amended by SARA, and to the extent practicable, the National
Contingency Plan (NCP). The decision for these operable units is
based on the Administrative Record.



The interim action is expected to provide adequate protection of
human health and ecological receptors in the Columbia River and
will continue until implementation of the final remedy for the
100-HR-3 and 100-KR-4 groundwater operable units, or until such
time that the DOE demonstrates to the State and the EPA that no
further interim action is required. This interim action is expected to
become part of the final remedial action.
Because this is an interim action ROD, review of these operable units
and the remedy will be ongoing as the Tri-Parties continue to
develop and implement final remedial alternatives for the operable
units and the 100 Area NPL site. Because this remedy will result in
hazardous substances remaining on-site above health-based levels, a
review will be conducted within five years after commencement of
remedial action to ensure that the remedy continues to provide
adequate protection of human health and the environment.

The Proposed Plan for 100-IU-1, 100-IU-3, 100-IU-4 and 100-IU-5
was made available to the public in both the Administrative Record
and in Information Repositories on June 26, 1995. The public
comment period was held from June 26, 1995 - August 9,1995.

The Hanford Site is a 560-square mile Federal Facility located in
southeastern Washington along the Columbia River. The region
includes the incorporated cities of Richland, Pasco, and Kennewick
(Tri-Cities) located approximately 17 miles southeast of the 100
Area. The Tri-Cities area consists of approximately 100,000
residents. There are also surrounding communities in Benton,
Franklin, and Grant counties. Land use in the surrounding areas
includes urban and industrial development, irrigated and dry-land
farming, grazing and wildlife refuges. Certain portions of the site are
known to have cultural and historical significance and may be
eligible for listing in the National Register of Historic Places. The
site was established in 1943 and was used to produce plutonium for
nuclear weapons as part of the Manhattan Project during World War
II. There are nine retired plutonium production reactors located on
the Hanford Site. The site boundary includes several subdivisions,
entitled Areas 100, 200, 300, 400, 600, 1100, and 3000.

To the west, north, and east, the 100 Area are bounded by sparsely
populated farming and ranching communities. To the south is the rest
of the contiguous Hanford Site.

The topography of the 100 Area is marked by Saddle Mountains to
the north, and Gable Mountain/Gable Butte to the South, and is
transected by the Columbia River. The geologic structure beneath the



100 Area consists of three distinct levels of soil formations. The
deepest of these is a thick series of basalt flows that have been
warped and folded, resulting in protrusions cropping out as rock
ridges in some areas. Layers of silt, gravel, and sand known as the
Ringold formation form the middle level. The uppermost level is
known as the Hanford formation and consists of gravel and sands
deposited by catastrophic floods during glacial retreat.
There are several unconfined aquifers at the site. Some of these are
connected hydraulically to the Columbia River. Groundwater flow
direction is north-northwest towards the Columbia River. Under the
unconfined aquifers are several confined aquifers. The groundwater
is not currently used but is monitored to assess contaminant
conditions.

Surface water is limited to the Columbia River which is the dominant
surface-water body on the Hanford Site. Small springs flow
intermittently, apparently influenced by changes in river level. The
Hanford Reach is the last free-flowing portion of the Columbia River
above Bonneville Dam. The Columbia River contains the only
remaining spawning habitat for native salmon on the main stem of
the river in the United States. Portions of the river's shoreline in the
100 Area are within the probable maximum 100 year plain of the
Columbia River. Due to irrigation practices, and in part to natural
conditions, three wetland areas are contained within the Wahluke
slope.

Existing land use in the 100 Area includes facilities support, waste
management, and undeveloped land. Facility support activities
include operations such as water treatment and maintenance of the
reactor buildings. The waste management land use designation
results from former uncontrolled disposal activities in areas now
know as "past practice waste sites" located mostly in the reactor
areas.

There are undeveloped lands located throughout the area that are the
least disturbed and contain minimal infrastructure.

An 18 mile stretch of the Columbia River is located within the 100
Area. The shoreline of the Columbia River is a valued ecological
area within the Hanford Site. Approximately 25% of the Wahluke
Slope Area (north of the Columbia River) is permitted to the U.S.
Fish and Wildlife Service, and is managed as the Saddle Mountain
Refuge, with limited public access. The remaining 75% is permitted
to the Washington State Department of Wildlife, and is operated as a
State Wildlife Recreation Area. Semi-arid land with a sparse
covering of cold desert shrubs and drought-resistant grasses



dominates the Hanford landscape. Forty percent of the areas annual
average of six and one quarter inches of rain occurs between
November and January.

The 100 Area, which encompasses approximately 68 km squared
bordering the south shore of the Columbia River, is the site of nine
retired plutonium production reactors. Two of the reactors (K-East
and K-West) reside in the 100-KR-2 Operable Unit in the 100-K
Area. Adjacent to each of these reactors is a spent nuclear fuel (SNF)
storage basin. The contents of those basins are addressed in this
record of decision (ROD).
The K Basins are currently being used to store irradiated (spent)
nuclear fuel from past operations. The basins are located inside the
reactor building and hold 1.3 million gallons of water each. The
water provides a radiation shield, as well as a thermal sink for heat
generated by the stored SNF. The SNF consists of metallic uranium
clad in either a Zircaloy or aluminum jacket. The cladding on some
of the SNF has been damaged, allowing contact between the
irradiated uranium and the basin water. Corrosion of the damaged
fuel results in transfer of radiounuclides to the basin water and
produces contaminated sludge.

The purpose of the K Basins CERCLA interim remedial action is to
mitigate the potential to release hazardous substances from the K
Basins. Within this scope is removal of the SNF, sludge, water, and
debris from the basins, pretreatment of the water, basin deactivation.
Other activities covered in the K Basins EIS and ROD, namely the
stabilization and interim storage of the SNF, are not addressed by
this interim remedial action. Stabilization and interim storage of the
SNF continue to be conducted under the authority of the Atomic
Energy Act of 1954 as analyzed via the NEPA process. The SNF
Cold Vacuum Drying (CVD) and Canister Storage Building (CSB)
facilities are being constructed to be equivalent to current Nuclear
Regulatory Commission (NRC) standards and operating procedures
being developed such that SNF management beyond the scope of this
CERCLA action does not present an endangerment to public health,
welfare, or the environment. The NEPA analysis of environmental
impacts associated with removing SNF, sludge, water, and debris
from the K Basins and pretreating the water were used in the
CERCLA process. Sludge treatment processes were not analyzed in
the NEPA process, but were analyzed in the CERCLA feasibility
study.

The area north of the Columbia River, known as the Wahluke Slope,
covers approximately 364 square km (140 sq. mi.), and is separated
from the rest of the site by the river. The Wahluke Slope is the



location of 39 waste sites which make up the 100-IU-3 OU. The 100
Area south of the Columbia River includes the other three units
addressed in this ROD (EPA/ROD/RIO-96/134). The Riverland Rail
Yard (100-IU-1 OU) is 34 sq. km. (13 sq. mi.) and is bordered by
Washington State Highway 24 to the south and east, the Columbia
River to the north, and the Hanford Site boundary to the west. The
Sodium Dichromate Barrel landfill (100-IU-4 OU) is 10.6 acres in
size, and is located between the 100-D and 100-H reactor areas. The
White Bluffs Pickling acid Cribs (100-IU-5 OU) are cumulatively
one-half acre in size, and are located about 2 km. (1.2 mi.) west of
the 100-F reactor.

The 100-BC-1 OU is one of the three OUs associated with the 100
B/C Area at the Hanford Site. The 100-BC-1 and 100-BC-2 OUs
address contaminant sources while the 100-BC-5 OU addresses
contamination present in the underlying groundwater. The 100-BC-1
OU encompasses approximately 1.8 square kilometers and is located
immediately adjacent to the Columbia River Shoreline. In general, it
contains waste units associated with the original plant facilities
constructed to support B Reactor operation, as well as the cooling
water retention basin systems for both B and C Reactors. The B
Reactor, constructed in 1943, operated from 1944 through 1968,
when it was retired from service. The C Reactor, constructed in
1951, operated from 1952 until 1969, when it also was retired from
service. Currently, the only active facilities in the 100-BC-1 OU are
those that extract and treat water from the Columbia River and
transport that water to other 100 Area and 200 Area facilities.
The 100-DR-1 OU is one of three OUs associated with the 100D/DR
Area at the Hanford Site. The 100-DR-1 and 100-DR-2 are source
OUs. The third OU, 100-HR-3 is the groundwater OU for D/DR and
H Areas. The 100 D/DR Area contains two reactors; the D reactor
associated with the 100-DR-1 OU, and the DR Reactor associated
with the 100-DR-2 OU. The D Reactor operated from 1944 to 1967
when it was retired. The DR reactor operated form 1950 to 1964
when it was retired. The 100-DR-1 OU encompasses approximately
1.5 square kilometers and is immediately adjacent to the Columbia
River. Currently, sanitary and fire protection water is provided to the
100-H and 100-F Areas from the 100-D Area.

The 100-HR-1 Source OU is one of two source OUs associated with
the 100-H Area at the Hanford Site. The 100-HR-1 and 100-HR-2
Source OUs address contaminant sources while the 100-HR-3
Groundwater OU addresses contamination in the underlying
groundwater. The 100-HR-1 Source OU encompasses approximately
0.41 square kilometers and is located immediately adjacent to the
Columbia River shoreline. The OU contains waste units associated



with the original plant facilities constructed to support the H Reactor.
The area also contains evaporation basins which received liquid
process wastes and non-routine deposits of chemical wastes from the
300 Area, where fuel elements for the N Reactor were produced.
These solar evaporation basins received wastes from 1973 through
1985 and are regulated under RCRA as treatment, storage, and
disposal facilities. The H Reactor complex was constructed after
World War II to produce Plutonium for use in military weapons. The
H Reactor operated from 1949 to 1965, when it was retired.
Currently there are no active facilities, operations, or liquid
discharges within the 100-HR-1 Source OU.

Groundwater in the 100-B/C Area flows in a northerly direction
towards the Columbia River. The depth to groundwater at high river
stage ranges from 22.89 m in well 199-B4-4, located near the B
Reactor, to 15.06 m in well 199-B3-47, located due north of the
166-B-14 sludge disposal trench. Groundwater in the 100-D/DR
Area flows in a north/northwest direction towards the Columbia
River. Groundwater in the 100-H Area generally flows in a
northeasterly direction towards the Columbia River. The
groundwater table elevation (above mean sea level) at normal to low
river stage ranges from 114.9 m in the southwest corner to
approximately 113.9m near the river. The groundwater gradient is
approximately 0.0006.

OU 2: (100-HR-3 and 100-KR-4)
The CERCLIS 3 OU2 for the Hanford Site concerns groundwater in
two segments of the Area. These segments are referred to as
100-HR-3 OU and 100-KR-4 OU.
The 100-HR-3 OU is located in the north-central part of the Hanford
Site along the Columbia River. This operable unit includes the
groundwater underlying the 100-D/DR and 100-H Reactor Areas and
a portion of the 600 Area. The 100-D/DR Area is the site of two
deactivated reactors: the 100-D Reactor, which operated from 1944
to 1967 and the 100-DR Reactor, which operated from 1950 to 1965.
The 100-H reactor operated from 1949 to 1965.

The 100-KR-4 OU is also located in the north-central part of the
Hanford Site, upriver of 100-HR-3. The 100-KR-4 Operable Unit
includes the groundwater underlying the 100-KR-1 and 100-KR-2
Operable Units. The 100-K Area is the site of two deactivated
reactors: the 100-K East Reactor, which operated from 1955 to 1971,
and the 100-K West Reactor, which operated from 1955 to 1970.

During the years of reactor operations, large volumes of reactor
coolant water containing chromium and radionuclides were



discharged to retention basins for ultimate disposal in the Columbia
River through outfall pipelines. Liquid wastes, containing significant
quantities of chromium from reactor operations, were also discharged
to the soil column at cribs, trenches, and french drains. Contaminant
plumes in groundwater resulted from these former waste disposal
practices. Groundwater contaminated with chromium is present
beneath the 100-D/DR, 100-H and 100-K Reactor areas and is
migrating toward and discharging into, the Columbia River. The
groundwater upwells into the river through the riverbed with minor
contributions from riverbank seepage.

The 100 Area Land Uses included Native American use and
agriculture before Hanford. The waste management land use
designation results from former uncontrolled disposal activities in
areas now know as past practice waste sites located throughout the
100 Area. There are undeveloped lands located throughout the area
that comprise approximately 90 percent of the land area within the
100 Area. These areas are the least disturbed and contain minimal
infrastructure. The shoreline of the Columbia River is a valued
ecological area within the Hanford Site. Wetlands along the
Columbia River are contained within the boundaries of the 100 Area
National Priorities List (NPL) site.

OU 27
US Department of Energy Hanford 100 Area, which encompasses
approximately 68 km squared bordering the south shore of the
Columbia River, is the site of the nine retired plutonium-production
reactors. The waste sites being considered for remediation in this
Interim Action Record of Decision (IAROD) are in the 100-BC-1,
100-BC-2, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2,
100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 OUs and
contaminated equipment and debris from the 105-B, 105-KW,
105-KE, 105-H and 105-D Reactor Buildings. The 100-IU-2 and
100-IU-6 OUs are former locations of temporary housing and
support facilities for the Manhattan Project and include the former
town sites of White bluffs and Hanford. Because of their process
history, the DOE, the US. Environmental Protection Agency (EPA),
and the State have determined that the waste sites of the 200-SW-3
waste site group are similar to liquid waste disposal sites in the 100
Area and will, therefore, be considered as part of the 100 Area
Remaining Sites. These waste sites received cooling water and
sludge from 100 Area reactor operations The remainder of the above
operable units include waste sites around the 100 Area production
reactors where liquid and solid radioactive wastes and industrial
chemicals were disposed to the soil.



Pre-Hanford uses included Native American usage and agriculture.
Existing land use in the 100 Area includes facilities support, waste
management, and undeveloped land. Facility support activities
include operations such as water treatment and maintenance of the
reactor buildings. The contaminated waste site land area resulted
from former uncontrolled disposal activities in areas know as
"past-practice waste sites" which are located throughout the 100
Area. Lastly, there are undeveloped lands that comprise
approximately 90% of the land area within the 100 Area. The
undeveloped areas are the least disturbed and contain minimal
infrastructure. A 20-km stretch of the Columbia River is located
within the 100 Area. The shoreline of the Columbia River is a valued
ecological area within Hanford Site. Portions of the shoreline with a
sparse covering of cold desert shrubs and drought-resistant grasses
dominates the Hanford Site's landscape. Wetlands along the
Columbia River are contained within the boundaries of the 100 Area
NPL site.

In 1992, the Hanford Future Site Uses Working Group recommended
that 100 Area be considered for the following four future land-use
options: Native American uses, Limited recreation, recreation-related
commercial use, and wildlife use; 105-B Reactor as a museum and
visitor center and wild life and recreational use.
For the purposes of this interim action, the RAOs are for
"unrestricted use," consistent with the previous 100 Area soil cleanup
decisions.

The 100-B/C Area (the 105-B Reactor) was constructed in 1943 and
operated from 1944 through 1968. The 105-Reactor, constructed in
1951, operated from 1952 until 1969, when it also was retired from
service. Currently, the only active facilities in the 100-BC-1 OU are
those that extract and treat water from the Columbia River and
transport that water to other 100 Area and 200 Area facilities. The
100-BC-1 and 100-BC-2 OUs, located in 100-B/C Area, include
contaminant sources, and the 100-BC-5 OU includes contamination
present in the underlying groundwater. The 100-BC-1 OU
encompasses approximately 1.8 km squared and is located
immediately adjacent to the Columbia River shoreline. In general,
the OU contains waste units associated with the original plant
facilities constructed to support B Reactor operation, as well as the
cooling water retention basin systems for both B and C Reactors.

The 100-D area encompassed the 105-DR Reactor which operated
from 1950 to 1964, when it was retired from service. Currently,
sanitary and fire protection water is provided to the 100-H and 100-F
Areas from the 100-D Area. The 100-DR-1 and 100-DR-2 are source



OUs in the 100-D Area. The 100-HR-3 is the groundwater OU for
the 100-D/DR Area contains two reactors: the 105 D Reactor
associated with the 100-DR-1 OU, and the 105-DR Reactor
associated with the 100-DR-2 OU. The D reactor operated from 1944
to 1967, when it was retired.
The 100-H Area comprised of the 105-H Reactor complex. It was
constructed after World War II to product plutonium for use in
military weapons. The H Reactor operated from 1949 to 965, when it
was retired from service. Currently, there are no active facilities,
operations or liquid discharges within the 100-HR-1 source OU. The
100-HR-1 and the 100-HR-2 source OUs, located in the 100-H Area,
include contaminant sources, and the 100-HR-3 groundwater OU
includes contamination present in the underlying groundwater. The
OU contains waste units associated with the original plant facilities
constructed to support the H Reactor. The are also contains
evaporation basins that received liquid process wastes and
non-routine deposits of chemical wastes from the 300 Area (where
fuel elements for the 105-N Reactor were produced). These solar
evaporation basins received wastes from 1973 through 1985 and are
regulated under the Resource Conservation and Recovery Act of
1976 as treatment, storage and disposal facilities.

The 100-F Area is situated in the north-central part of the Hanford
Site along the southern shoreline of the Columbia River,
approximately 32 km northwest of the city of Richland, Washington.
The 105-F Reactor was constructed from 1943 to 1945 and operated
from 1945 to 1965. Most of the facilities associated with the F
Reactor, other than the biological research facilities, were also retired
in 1965. The 100-FR-1 and 100-FR-2 source OUs, located in the
100-F Area, include contaminant sources, and the 100-FR-3
groundwater OU includes contamination in the underlying
groundwater. The OUs contain waste units associated with the
original plant facilities constructed to support F Reactor operation, as
well as the cooling water retention basin systems for the F Reactor
and biological laboratories for studying the effects of radiation on
plants and animals.
The 100-IU-2 and 100IU-6 OUs are the former locations of
temporary housing and support facilities for the Manhattan Project
and include the former town sites of White Bluffs and Hanford.
Waste sites in these OUs primarily consist of construction debris.

OU 15:
Operations in the 200 North Area were mainly related to irradiated
nuclear fuel storage. The purpose of the facilities in this area was to
provide a storage site for the fuel while the radioisotope decay
processes for many of the short-lived radioisotopes were occurring.



The area is located approximately 7 to 12 km south of the 100 Areas
and immediately north of the 200 Areas. The 200-CW-3 waste site
group includes contaminant sources resulting from the release of
cooling water from the fuel storage basins.

OU8:
The 100-NR-1 OU encompasses an area of approximately 405
hectares (over 1,000 acres) and contains the N Reactor, the Hanford
Generating Plant (HGP), and adjacent support facilities. Reactor
operations and former waste-handling practices have caused
contamination in the soil around the N Reactor, the HGP, and the
adjacent support facilities, and in the 100-NR-2-OU.

The 100-NR-2 OU encompasses the contaminated groundwater
underlying the 100-N Area. During the years of reactor operations
until shortly after reactor shutdown, large volumes of reactor coolant
wastewater containing activation and fission products, as well as
small quantities of corrosive liquids and laboratory chemicals
generated by various N Reactor operations, were discharged to the
soil through cribs and trenches. A groundwater pump and treat
system has been in operation since September 1995 as part of on
expedited response action at the 100-NR-2 OU. This system provides
removal of strontium-90 from extracted groundwater, treatment of
strontium-90 by ion exchange, and return of treated groundwater to
the unconfined aquifer using upgradient injection wells.

Throughout the operational history of the N Reactor, significant
spills were documented in unplanned release reports. The unplanned
release reports were used for reporting and tracking the activities
associated with each spill. Spills in the 100-N Area consisted of three
basic types: radioactive, corrosive, and petroleum. Response to
unplanned releases or spills depended on the location of the spill, the
constituents involved, and the potential impact to worker safety and
the environment. Spills that were likely to have an impact on humans
or the Columbia River were remediated, to the extent possible, at the
time of the spill to mitigate potential impacts.
The Department of Energy, Environmental Protection Agency, and
the Washington State Department of Ecology, also known as the
Tri-Parties, entered into the Federal Facility Agreement and Consent
Order in May 1989. The 100-NR-1 and 100-NR-2 OUs were
designated as units subject to Resource Conservation and Recovery
Act (RCRA) corrective action. In 1998, DOE published the results of
a Corrective Measures Study, that was conducted to gather
information to support selection of a remedial alternative to address
contamination at the 100-NR-1 and 100-NR-2 OUs. In a addition, a
qualitative risk assessment (QRA), comprised of both human health



and ecological risk assessments, was conducted to evaluate current
and potential effects of contaminants in the 100-NR-1 OU on human
health and the environment.

The structures and buildings associated with the 100-NR-1 OU have
a Superfund Removal Action Memorandum issued in January 1999
to authorize cleanup of the sites.

A Record of Decision addressing OU8 was completed in September
1999.

 
Remedy: The selected remedy for both 100 and 200 Areas waste sites will

include the following activities:

DOE is required to submit the remedial design report, remedial
action work plan, an sampling and analysis plan as primary
documents. These documents and associated documents concerning
the planning and implementation of remedial design and remedial
action shall be submitted to EPA and Ecology for approval prior to
the initiation of remediation. The current remedial design report and
remedial action work plan may be revised as an alternative to
submitting new documents.

Removing and stockpiling any necessary uncontaminated overburden
will involve, to the extent practicable, that this material will be used
for backfilling excavated areas.

Excavation activities will follow standard construction practices for
excavation and transportation of hazardous materials and will follow
as low as reasonable achievable (ALARA) practices for remediation
workers. Dust suppression during excavation, transportation, and
disposal will be required, as necessary.

Treatment, as necessary to meet ERDF waste acceptance criteria will
be performed in the 100 Area or at the ERDF prior to disposal.
Recycling of treated materials and re-use of treated materials for
backfilling excavated areas are expected to reduce remedial action
costs. Materials that are transported to ERDF for disposal must meet
disposal acceptance criteria, including treatment provisions, for that
facility.

The extent of remediation of the waste sites will take into account
certain site-specific factors. The waste sites are represented by the
following two general categories and the primary factors for
consideration are discussed for each:



For shallow sites were the entire engineered structure, soil, or debris
contamination is present within the top 4.6 m (15ft), remedial action
objectives (RAOs) will be achieved when contaminant levels are
demonstrated to be at or below MTCA Method B for inorganics or
organics for residential exposure and the 15 mrem/year residential
dose level and are at levels that provide protection of groundwater
and the Columbia River.

For sites where the engineered structure, and/or contaminated soil
and debris begins above 4.6 m (15ft) and extends to below 4.6 m
(15ft), the engineered structure (at a minimum) will be remediated to
achieve RAOs so the contaminant levels are demonstrated to be at or
below MTCA Method B levels for metals and organics for exposure
and the 15 mrem/yr. residential dose level and are at levels that
provide protection of groundwater and the Columbia River. Any
residual contamination present below the engineered structure and is
greater than 4.6 m (15ft) in depth shall be subject to several factors in
determining the extent of remediation including reduction of risk by
decay of short-lived radionuclides protection of human health and the
environment, remediation costs, sizing the ERDF, worker safety,
presence of ecological and cultural resources, the use of institutional
controls and long-term monitoring costs. The extent of remediation
must ensure that contaminant levels remaining in the soil are
protective of groundwater at levels equal to or less than the 00 times
the groundwater cleanup levels established in accordance with WAC
173-340-720. If residual concentrations exceed cleanup levels, site
specific modeling will be performed to provide refinement on
contaminants found to simulate actual conditions at the waste site.
For radionuclides, groundwater and river protection will be
demonstrated through a technical evaluation using the computer
model Residual Radioactivity (RESDAD).

After the site has been demonstrated to have achieved cleanup levels
and RAOs, the site will be backfilled with clean materials and
revegetated in accordance with approved plans. Revegetation plans
will be developed as part of remedial design activities with input
from affected stakeholders such as Natural Resource Trustees and
Native American Tribes. Revegetation efforts will attempt to
establish a viable habitat at the remediated areas and will emphasize
the use of native seed stock.

Institutional Controls and long-term monitoring will be required for
sites where wastes are left in place and preclude an unrestricted land
use. Institutional controls selected as part of this remedy are designed
consistent with the interim action nature of their ROD. Additional
measures may be necessary to ensure long-term viability of



institution controls fi the final remedial actions selected for the 100
Area does not allow for unrestricted land use. Any additional
controls will be specified as part of the final remedy. The following
institutional controls are required as part of this interim action:

DOE will continue to use a badging program to control access to the
associated sites for the duration of the interim action. Visitors
entering any of the sites associated with this Interim Action ROD are
required to be escorted at all times.

DOE will utilize the onsite excavation permit process to control land
use (e.g., well drilling or excavation of soil) within the 100 Area
OUs.

DOE will maintain existing signs prohibiting public access.

DOE will provide notification to EPA and Ecology upon discovery
of any trespass incidents.

Trespass incidents will be reported to the Sheriff's office for
investigation and evaluation for possible prosecution.

DOE will take the necessary precautions to add access restriction
language to any land transfer, sale or lease of property that the U.S.
Government considers appropriate while institutional controls are
compulsory.

Until final remedy selection, DOE shall not delete or terminate any
institutional control requirement established in this Interim Action
ROD unless EPA and Ecology have provided written concurrence on
the deletion or termination and appropriate documentation has been
placed in the Administrative Record.

DOE will evaluate the implementation and effectiveness of
institutional controls for the 100 Area OUs on an annual basis. The
DOE shall submit a report to EPA and Ecology by March 30 of each
year summarizing the results of the evaluation for the preceding
calendar year. At a minimum, the report shall contain an evaluation
of whether or not the institutional control requirements continue to
be met and a description of any deficiencies discovered and measures
taken to correct problems.

Because this is an interim action and wastes will continue to be
present in the 100 Area until such time as a final ROD is issued and
final remedial objectives are achieved, a 5-year review will be
required.



Estimate Capital Cost: Not provided
Estimated Annual O&M Cost: Not provided
Estimated Total O&M Cost: Not provided
Estimated Present Worth Cost: $18,000,000
Other: Estimated Cost of Sampling: $12,288,024

 
Text: Full-text ROD document follows on next page.
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INTERIM ACTION RECORD OF DECISION

DECLARATION

SITE NAME AND LOCATION

U.S. Department of Energy Hanford 100 Area and 200 Area
EPA ID # WA38900900076 and WA1890090078
100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2,
10-KR-1, 100-KR-2, I00-IU-2, 100-IU-6, and 200-CW-3 Operable Units
Hanford Site
Benton County, Washington

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected interim remedial actions for portions of the U.S.
Department of Energy (DOE) Hanford 100 Area (100 Area Remaining Sites) 100 Area reactor
waste and portions of the 200 Area, Hanford Site, Benton County, Washington, which were
chosen in accordance with the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA), as amended by the Superfund Amendments and
Reauthorization Act of 1986, and to the extent practicable, the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP). This decision is based on the Administrative
Record for this site and for the specific operable units.

The State of Washington concurs with the selected remedy.

ASSESSMENT OF THE SITES

Actual or threatened releases of hazardous substances from the waste sites and reactor
buildings, if not addressed by implementing the response actions selected in this Interim
Action Record of Decision (ROD), may present an imminent and substantial endangerment to
the public health, welfare, or the environment.

INTEGRATION OF CERCLA AND RCRA REQUIREMENTS

The DOE, the Washington State Department of Ecology (Ecology), and the U.S.
Environmental 
Protection Agency (EPA) (referred to as the Tri-Parties) recognize the similarities between
Resource Conservation and Recovery Act of 1976 (RCRA) corrective action and CERCLA
remedial action processes and their common objective of protecting human health and the
environment from potential releases of hazardous substances, wastes, or constituents. As such,
the Tri-Parties are electing to combine response actions under RCRA corrective action and
CERCLA remedial action.
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The RCRA corrective action authorities have clear jurisdiction over waste with chemical
constituents (in particular, hazardous waste and hazardous constituents), and mixed wastes
(i.e., mixtures of hazardous waste and radiological contaminants), but not over waste with
radiological contaminants only. The CERCLA authorities provide jurisdiction over hazardous
substances, including radiological contaminants. The Tri-Parties agreed in the Hanford
Federal Facility Agreement and Consent Order (referred to as the Tri-Party Agreement) that
they intend for all remedial and corrective actions conducted under the Tri-Party Agreement to
address all aspects of contamination so no further action will be required under Federal and
state law. In particular, the Tri-Parties agreed that any units managed under RCRA corrective
action shall address all CERCLA hazardous substances for the purposes of corrective action.
Therefore, actions taken to remediate these operable units will comply with the provisions of
both CERCLA and RCRA. For example, to meet applicable or relevant and appropriate
requirements and be protective, the proposed actions are to achieve the soil cleanup standards
of the Model Toxics Control Act (MTCA) Method B values for chemical contaminants. In
addition, the cleanups will achieve 15 millirem/year (mrem/yr) above natural background for
radionuclides, as identified in EPA guidance, at all 100 Area sites and 200-CW-3 Operable
Unit waste sites. By applying CERCLA authority jointly with that of RCRA, additional options
for disposal of corrective action and remedial action wastes at the Environmental Restoration
Disposal Facility (ERDF) are possible.

It is the intent of the Tri-Parties to select the same remedy for sites requiring RCRA corrective
action as selected for those sites requiring CERCLA interim remedial actions. It is anticipated
that the Hanford Facility RCRA Permit will be modified to include the RCRA corrective
action sites pursuant to a Class 3 permit modification, as specified in Washington
Administrative Code (WAC) 173-303-830. At that time, the public will have the opportunity
to comment on the Permit conditions relevant to these actions in accordance with the Tri-Party
Agreement and  applicable state and Federal regulations.

DESCRIPTION OF THE SELECTED REMEDY

This Interim Action ROD includes three types of sites. The first type of sites are identified in
Table A-1 and consist of contaminated soils, structures, and debris where sufficient
information exists and indicates that remediation is needed to protect human health and the
environment. The second type of sites are identified in Table A-2 and consist of contaminated
soil, structures, and debris where sufficient information does not exist to determine if
remediation is needed to protect human health and the environment. The third group of sites
consists of hazardous and radioactively contaminated equipment and debris from the 105-B,
105-D, 105-KE, 105-KW, and 105-H Reactor buildings.

Components of the selected remedy (known  Remove/Treat Dispose) for the forty-six 100
Area sites listed in Table A- include the following:

C Remove contaminated soil, structures, and associated debris
C Treat these wastes as required to meet ERDF requirements
C Dispose of contaminated materials at the Hanford Site’s ERDF
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C Backfill excavated areas with clean material and revegetate the areas.

In addition to the selected alternative for 46 waste sites identified in Table A-1, the use of the
“plug-in approach” for remedy selection at more than 161 other 100 Area sites and sites
within the 200-CW-3  Operable Unit (identified in Table A-2) will be implemented. The sites
contained in Table A-2 are candidates for remediation using the Remove/Treat/Dispose
alternative; however, further sampling is required to determine if there is a need for remedial
action. Because these sites are similar to the 46 sites being proposed for the
Remove/Treat/Dispose alternative, they will “plug-in” to this same remedy if a remedial action
is warranted. 

Any newly discovered 100 Area sites requiring remedial action that are identified after remedy
selection and that are similar to the 100 Area Remaining Sites will also be “plugged-in” to the
Remove/Treat/Dispose remedy. The Tri-Parties will notify the public regarding the decision to
plug-in newly discovered waste sites through the periodic publication of Explanations of
Significant Differences.

This ROD also identifies the selected alternative for disposal of hazardous and radioactive
equipment and debris from the 105-B, 105-D, 105-H, 105-KE, and 105-KW Reactor
buildings at the ERDF. The alternative for disposal of reactor building waste is consistent with
previous CERCLA disposal decisions for the 100-C, 100-F, and 100-DR Reactor areas.

This Interim Action ROD also provides a decision firamework to evaluate leaving some
contamination in place at a limited number of sites, specifically where contamination is
located at depths greater than 4.6 m (15 ft). The decision to leave contaminated wastes in
place at such sites will be a site-specific determination made during remedial design and
remedial action activities that will balance the extent of remediation with protection of human
health and the environment, disturbance of ecological and cultural resources, worker health
and safety, remediation costs, operation and maintenance costs, and radioactive decay of
short-lived radionuclides (half life less than 30.2 years [e.g., cesium-137]) radionuclides. The
application of the criteria for the balancing factors and the process for determining the extent
of remediation at deep sites will be made by EPA and Ecology. Any decision to leave waste in
place will occur after the public has been asked to comment on the proposal to leave waste in
place.
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STATUTORY DETERMINATIONS

The selected remedy specified for this interim action is protective of human health and the
environment; complies with Federal and state requirements that are legally applicable, or are
relevant and appropriate, for this interim action; and is cost effective.

Although this interim action is not intended to fully address the statutory mandate for
permanence and treatment to the maximum extent practicable, this interim action does utilize
treatment and, thus, is in furtherance of that statutory mandate.

Because this remedy may result in hazardous substances remaining onsite above levels that
allow for unlimited use, a review will be conducted to ensure that the remedy continues to
provide adequate protection of human health and the environment within 5 years after the
commencement of the remedial action. This is an Interim Action ROD, therefore, review of
this site and this remedy will be ongoing as the Tri-Parties continue to develop final remedial
measures for the 100 Area National Priorities List site.

The preamble to the NCP states EPA’s interpretation that when noncontiguous facilities are
reasonably close to one another and the wastes at these sites are compatible for a selected
treatment or disposal approach, CERCLA Section 104(d)(4) allows the lead agency to treat
these related facilities as one site for response purposes and, therefore, allows the lead agency
to manage waste transferred between such noncontiguous facilities without having to obtain a
permit. Therefore, the 100 Area and 200 Area sites addressed bv this Interim Action ROD and
ERDF are reasonably close to one another and are considered to be a single site for response
purposes.
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I. DECISION SUMMARY

The U.S. Department of Energy’s  (DOE’s) Hanford Site was listed on the National Priorities
List (NPL) in November 1989 under the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA). The Hanford Site was divided and
listed as four NPL Sites:  the 100 Area, the 200 Area, the 300 Area, and the 1100 Area.

The DOE performed a 100 Area-wide Phase 1 and 2 feasibility study and operable unit (OU)
specific limited field investigations (LFI’s) for the 100-BC-1, 100-BC-2, 100-DR-1,
100-DR-2, 100-FR- 1, 100-FR-2, 100-HR- 1, 100-HR-2, 100-KR- 1, 100-KR-2, 100-IU-2,
100-IU-6, and 200-CW-3 OU’s that characterized the nature and extent of contamination in
soils, structures, and debris that received radioactive liquid effluent discharges. Qualitative
risk assessments, comprised of human health risk assessments and ecological risk
assessments, were also conducted to evaluate current and potential effects of contaminants on
human health and the environment. A 100 Area-wide Phase 3 source waste site feasibility
study and 100 Area OU-specific focused feasibility studies also were conducted to evaluate
specific waste site remedial action goals, remedial action objectives (RAOs), and
technologies.

II. SITE NAME, LOCATION, AND DESCRIPTION

The Hanford Site is a 1,450 km2 (560 mi2) Federal facility located along the Columbia River
in Benton County in southeastern Washington State. The Site is situated north and west of the
cities of Richland, Kennewick, and Pasco, an area commonly referred to as the Tri-Cities
(Figure 1). Land use in the areas surrounding the Hanford Site includes urban and industrial
development, irrigated and dry-land farming, grazing, and designated wildlife refuges. The
region includes the incorporated cities of Richland, Pasco, and-Kennewick (Tri-Cities) and
surrounding communities in Benton, Franklin, and Grant counties. Industries in the Tri-Cities
are mostly related to agriculture and electric power generation. Wheat, corn, alfalfa, hay,
barley, and grapes are the major crops in Benton, Franklin, and Grant counties.

The 100 Area, which encompasses approximately 68 km2 (26 mi2) bordering the south shore
of the Columbia River, is the site of the nine retired plutonium-production reactors. The waste
sites being considered for remediation in this Interim Action Record of Decision (ROD) are in
the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2,
100-KR- 1, 100-KR-2, 100-IU-2, 100-1U 6, and 200-CW-3 OUs and contaminated
equipment and debris from the 105-B, 105-KW, 105-KE, 105-H, and 105-D Reactor
buildings, The 100-IU-2 and 100-IU-6 OUs are former locations of temporary housing and
support facilities for the Manhattan Project and include the former town sites of White Bluffs
and Hanford. Because of their process history, the DOE, the U.S. Environmental Protection
Agency (EPA), and the Washington State Department of Ecology (Ecology) (referred to as
the Tri-Parties) have determined that the waste sites of the 200-CW-3 waste site group are
similar to liquid waste
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disposal sites in the 100 Area and will, therefore, be considered as part of the 100 Area
Remaining Sites. These waste sites received cooling water and sludge from 100 Area reactor
operations. The remainder of the above operable units include waste sites around the 100
Area production reactors where liquid and solid radioactive wastes and industrial chemicals
were disposed to the soil.

100 Area Land Use

Pre-Hanford uses included Native American usage and agriculture. Existing land use in the
100 Area includes facilities support, waste management, and undeveloped land. Facility
support activities include operations such as water treatment and maintenance of the reactor
buildings. The contaminated waste site land area resulted from former uncontrolled disposal
activities in areas now known as “past-practice waste sites.” which are located throughout the
100 Area. Lastly, there are undeveloped lands that comprise approximately 90% of the land
area within the 100 Area. The undeveloped areas are the least disturbed and contain minimal
infrastructure. A 29-km (18-mi) stretch of the Columbia River is located within the 100 Area.
The shoreline of the Columbia River is a valued ecological area within the Hanford Site.
Portions of the shoreline within the 100 Area are within the 100-year flood plain of the
Columbia River. Semi-arid land with a sparse covering of cold desert shrubs and
drought-resistant grasses dominates the Hanford Site’s landscape. Approximately 40% of the
area’s annual average rainfall of 6.25 in. occurs between November and January. Wetlands
along the Columbia River are contained within the boundaries of the 100 Area NPL site.

In 1992, The Hanford Future Site Uses Working Group recommended that the 100 Area be
considered for the following four future land-use options:

C Native American uses 
C Limited recreation, recreation-related commercial use, and wildlife use 
C 105-B Reactor as a museum and visitor center 
C Wildlife and recreational use.

The working group report was submitted to DOE as a formal scoping document for
development of DOE’s Hanford Remedial Action Environmental Impact Statement and
Comprehensive Land-Use Plan (HRA-EIS). A draft of the HPA-EIS, released to the public in
August 1996, generated a variety of comments on a number of issues. In response, DOE made
significant revisions to the draft document. A revised draft HRA-EIS was made available for
public comment on April 23, 1999. This document evaluated five “action alternatives,” each
of which represented a Federal, state, local agency, or Tribe’s preferred land-use alternative.
Preferred land-uses for the 100 Area included varying degrees and combinations of
preservation, conservation, research and development, and recreation. The public comment
period on the revised draft HRA-EIS ended on June 7, 1999. DOE is currently evaluating
comments in preparation for issuance of a final land-use determination.

At this time, a final land-use for the 100 Area has not been established. For the purposes of this
interim action, the RAOs are for “unrestricted use,” consistent with the previous 100 Area soil
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cleanup decisions. The Tri-Parties may re-evaluate RAOs and cleanup goals selected in this
ROD following issuance of the land-use determination.

III. SITE HISTORY AND ENFORCEMENT ACTIONS

The Hanford Site was established during World War II as part of the Manhattan Project to
produce plutonium for nuclear weapons. Hanford Site operations began in 1943, and DOE
facilities are located throughout the Hanford Site and the city of Richland, Washington.
Certain portions of the Hanford Site are known to have cultural and historical significance
and may be eligible for listing in the National Register of Historic Places.

In 1988, the Hanford Site was scored using EPA’s hazard ranking system. As a result of the
scoring, the Hanford Site was added to the NPL in November 1989 as four sites (i.e., the 100
Area, the 200 Area, the 300 Area, and the 1100 Area). Each of these areas was further divided
into OUs (a grouping of individual waste units based primarily on geographic area and
common waste sources). The 100 Area NPL site consists of the following OUs for
contaminated sources such as soils, structures, debris, and burial grounds: 100-BC- 1,
100-BC-2, 100-KR- 1, 100-KR-2, 100-NR-1, 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2,
100-FR-1, 100-FR-2, 100-IU-1, 100-IU-2, 100-IU-3, 100-IU-4, 100-IU-5, and 100-IU-6
OUs. For contaminated groundwater the following OUs are included: 100-BC-5, 100-KR-4,
100-NR-2, 100-HR-33, and 100-FR-3. Previous RODs have addressed priority waste sites in
the 100 Area. The waste sites being considered for remediation in this ROD are in the
100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2,
100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 OUs. Because of their process
history, the Tri-Parties have determined that the waste sites of the 200-CW-3 OU waste site
group are most closely aligned with liquid waste disposal sites in the 100 Area and will,
therefore, be considered as part of the 100 Area Remaining Sites. Also, contaminated
equipment and debris from the 105-B, 105-KE, 105-KW, 105-H and 105-D Reactors are
being addressed by this Interim Action ROD.

Operable Unit Background

100-B/C Area. The 105-B Reactor, constructed in 1943, operated from 1944 through 1968,
when it was retired from service. The 105-C Reactor, constructed in 1951, operated from
1952 until 1969, when it also was retired from service. Currently, the only active facilities in
the 100-BC- 1 OU are those that extract and treat water from the Columbia River and
transport that water to other 100 Area and 200 Area facilities. The 100-BC-1 and 100-BC-2
OUs, located in 100-B/C Area, include contaminant sources, and the 100-BC-5 OU includes
contamination present in the underlying groundwater. The 100-BC-1 OU encompasses
approximately 1.8 km2 (0.7 mi2) and is located immediately adjacent to the Columbia River
shoreline. In general, the OU contains waste units associated with the original plant facilities
constructed to support B Reactor operation, as well as the cooling water retention basin
systems for both B and C Reactors (see Figure 2).
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100-D Area. The 105-DR Reactor operated from 1950 to 1964, when it was retired from
service. Currently, sanitary and fire protection water is provided to the 100-H and 100-F Areas
from the 100-D Area. The 100-DR-1 and 100-DR-2 are source OU s in the 100-D Area. The
100-HR-3 is the groundwater OU for the 100-D/DR and 100-H Areas. The 100-D/DR Area
contains two reactors:  the 105-D Reactor associated with the 100-DR-1 OU, and the 105-DR
Reactor associated with the 100-DR-2 OU. The D Reactor operated from 1944 to 1967, when
it was retired (see Figure 3).

100-H Area. The 105-H Reactor complex was constructed after World War II to produce
plutonium for use in military weapons. The H Reactor operated from 1949 to 1965, when it
was retired from service. Currently there are no active facilities, operations, or liquid
discharges within the 100-HR-1 source OU. The 100-HR-1 and 100-HR-2 source OUs,
located in the 100-H Area, include contaminant sources, and the 100-HR-3 groundwater OU
includes contamination present in the underlying groundwater. The OU contains waste units
associated with the original plant facilities constructed to support the H Reactor. The area also
contains evaporation basins that received liquid process wastes and non-routine deposits of
chemical wastes from the 300 Area (where fuel elements for the 105-N Reactor were
produced). These solar evaporation basins received wastes from 1973 through 1985 and are
regulated under the Resource Conservation and Recovery Act of 1976 (RCRA) as treatment,
storage, and disposal facilities (see Figure 4).

100-F Area. The 100-F Area is situated in the north-central part of the Hanford Site along the
southern shoreline of the Columbia River, approximately 32 km (20 mi) northwest of the city
of Richland, Washington. The 105-F Reactor was constructed from 1943 to 1945 and
operated from 1945 to 1965. Most of the facilities associated with the F Reactor, other than
the biological research facilities, were also retired in 1965. The 100-FR-1 and 100-FR-2
source OUs, located in the 100-F Area, include contaminant sources, and the 100-FR-3 )
groundwater OU includes contamination in the underlying groundwater. The OUs contain
waste units associated with the original plant facilities constructed to support F Reactor
operation, as well as the cooling water retention basin systems for the F Reactor and biological
laboratories for studying the effects of radiation on plants and animals (see Figure 5).

100-K Area. The 100-K Area is situated in the north-central part of the Hanford Site along
the southern shoreline of the Columbia River, approximately 40 km (25 mi) northwest of the
city of Richland, Washington. The 105-KW Reactor operated from 1955 to 1970 and the
105-KE Reactor operated from 1955 to 1971. The 100-KR-1 and 100-KR-2 source OUs,
located in the 100-K Area., include contaminant sources, and the 100-KR-4 groundwater OU
include contamination in the underlying groundwater. Currently, there are several active
facilities within the 100-K Area. They include the 105-KE and 105-KW fuel storage basins,
which are used to store spent fuel from the N Reactor; the alum tanks adjacent to Building
183.1-KE; Building 1706-KE for research and development activities; one pumphouse; one
water treatment facility; and septic tanks and leach fields used for disposal of sanitary waste
(see Figure 6).

100-IU-2 and 100-IU-6 OUs. The 100-IU-2 and 100-IU-6 OUs are the former locations of
temporary housing and support facilities for the Manhattan Project and include the former town
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sites of White Bluffs and Hanford. Waste sites in these OUs primarily consist of construction
debris (see Figure 7 and 8).

200 North Cooling Water Pond. Operations in the 200 North Area were mainly related to
irradiated nuclear fuel storage. The purpose of the facilities in this area was to provide a
storage site for the fuel while the radioisotope decay processes for many of the short-lived
radioisotopes were occurring. The area is located approximately 7 to 12 km (4 to 7.5 mi)
south of the 100 Areas and immediately north of the 200 Areas. The 200-CW-3 waste site
group includes contaminant sources resulting from the release of cooling water from the fuel
storage basins (see Figure 9).
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IV. HIGHLIGHTS OF COMMUNITY PARTICIPATION

The DOE, Ecology, and EPA developed a community relations plan (CRP) April l990 as part
of the overall Hanford Site restoration. The CRP was designed to promote public awareness
of the investigations and public involvement in the decision-making process. The CRP
summarizes known concerns based on community interviews. Since that time, several public
meetings have been held and numerous fact sheets have been distributed in an effort to keep
the public informed about Hanford Site cleanup issues. The CRP was updated in 1993 and
again in 1996 to enhance public involvement.

The Proposed Plan for Interim Remedial Actions at the 100 Area Remaining Sites,
(DOE-RL-97-83) and the 100 Area Source Operable Unit Focused Feasibility Study
(DOE-RL-94-61) were made available to the public in both the Administrative Record and
the information repositories maintained at the locations listed below on November 2, 1998. A
fact sheet, which explained the proposed action and informed the public that they could
request a public meeting, was mailed to approximately 2,000 people. In addition, an article
appeared in the bi-monthly newsletter, the Hanford Update, detailing the start of public
comment. The Hanford Update is mailed to over 4,000 people. The proposed plans were
made available to members of the Hanford Advisory Board.

ADMINISTRATIVE RECORD (contains all project documents)

U.S. Department of Energy
Richland Operations Office
Administrative Record Center
2440 Stevens Center
Richland, Washington 99352

INFORMATION REPOSITORIES (contain limited documentation)

University of Washington Gonzaga University, Foley Center
Suzzallo Library E. 502 Boone
Government Publications Room Spokane, Washington 99258
Seattle, Washington 98195

Portland State University DOE Richland Public Reading Room
Branford Price Millar Library Washington State University, Tri-Cities
Science and Engineering Floor 2770 University Drive, Room 101 L
SW Harrison and Park Richland, Washington 99352
Portland, Oregon 97207

The notice of the availability of these documents was published in the Tri-City Herald on
November 1, 1998. The public comment period was held from November 2 to December 2,
1998. No public meeting was requested during the comment period. All submitted written
comments can be found in the Administrative Record. Responses to the public
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comments received during the public comment period are included in the Responsiveness
Summary (Appendix B) and were considered during the development of this Interim Action
ROD.

This decision document presents the selected interim remedy for the 100 Area Remaining
Sites at the Hanford Site, which was chosen in accordance with CERLA, as amended by
SARA and (to the extent practicable) the NCP. The decision for these sites is based on the
Administrative Record.

V. SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

This Interim Action ROD addresses contaminated soils, structures, and debris found at the
sites listed in Tables A-1and Table A-2 and contaminated equipment from the 105-B, 105-D,
105-H, 105-KE, and 105-KW reactor buildings but does not address groundwater that has
been contaminated by releases from these sites. The September 1995 ROD and the ROD
Amendment for the 100 Areas addressed the higher priority sites. The 100 Area Remaining
Sites, while of a lesser priority, may impose a threat to human health or the environment. The
purpose of the interim remedial actions are to identify and reduce potential future threats to
human health and the environment from waste site contaminants. An additional ROD will be
issued in the future to address the burial grounds in the 100 Area. It is anticipated that after all
remedial actions are completed, a final risk assessment for the l00 Area NPL site will be
completed. A final ROD will then be issued for the NPL site.

Consistent with the previous 100 Area soil cleanup decisions, and pending issuance of a final
land use determination, the Tri-Parties have agreed to remediate the 100 Area Remaining
Sites to the extent practicable so future use of the land is not precluded by contamination left
from past Hanford Site operations. This would be accomplished by remediating the sites to
minimize potential direct exposure effects, air and groundwater releases, and ecological and
cultural impacts. Any remaining risks will be addressed in a final ROD for the 100 Area NPL
site and a future 200 Area ROD for the 200-CW-3 OU.

The 100 Area of the Hanford Site is complex and contains many individual waste sites. Based
on the circumstances presented by the 100 Area, the use of two innovative approaches to
remediation of the individual waste sites will enhance the efficiency of the selected remedy.
The approaches are the “observational approach” and the “plug-in approach”.

The Observational Approach

This approach relies on information from historical process operations including historical
liquid effluent discharges from 1944 to 1969 and information from LFIs on the nature and
extent of contamination, combined with a “characterize-and-remediate-in-one-step”
methodology. Remediation of the sites specified in Table A-1 proceeds until it can be
demonstrated through a combination of field screening and confirmational sampling that
cleanup goals have been achieved.
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The interim remedial action selected by this Interim Action ROD has the following specific
RAOs:

• Protect human and ecological receptors from surface exposure to contaminants in
soils, structures, and debris by exposure, inhalation, or ingestion of radionuclides,
inorganics, or organics.

• Control the sources of groundwater contamination to minimize the impacts to
groundwater resources, protect the Columbia River from further adverse impacts, and
reduce the degree of groundwater cleanup that may be required under future actions.

• Provide the highest degree of protection of human health and the environment through
removal and disposal of the mass of contamination so institutional controls and/or
long-term monitoring are not required.

These objectives will be achieved by implementing the Remove/Treat/Dispose alternative, as
appropriate or required.

Plug In Approach

This Interim Action ROD also provides a regulatory framework for a “plug-in” approach for
input to remediation decisions for analogous sites instead of a rigorous site characterization
effort that is often conducted during a remedial investigation. The plug-in approach is a
process that is proposed for more than 161 of the 100 and 200 Areas sites identified to date
(see Table A-2). In the future, the plug-in approach is proposed for any newly discovered 100
Area waste site that is similar to the 100 Area Remaining Sites. The plug-in approach benefits
the goal of remediating waste sites in the 100 Area. The traditional CERCLA approach for
remedy selection would require the development of multiple proposed plans and RODs that,
for similar sites, would be nearly identical to the feasibility studies, proposed plans, and RODs
already developed and proven to be successful. The plug-in approach allows remedial actions
to begin much more quickly at a site and without the need for redundant remedy selection
processes.

The plug-in approach requires three main elements to establish its use as a cost-effective tool
for remediation in the 100 Area. First, multiple sites must be identified that share common
physical and contaminant characteristics. These characteristics are referred to as the site
profile. Second, a remedial alternative, or standard remedy, must be established that has been
shown to be protective and cost effective for sites sharing the common site pro file. Lastly,
sites sharing a common site profile must be shown to require remedial action due to
contaminant concentrations that pose a risk to human health and the environment.

The following information describes how the plug-in approach is proposed to be used for
remedy selection at the 100 Area Remaining Sites. Costs are also provided for addressing
sites that are candidates for the plug-in approach.

Establishing of the Site Profile
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The site profile for the 100 Area sites is based on the site characteristics contained in the
focused feasibility study. These characteristics are defined by the following:

• Types of contaminants (e.g., radiological, chemical) 
• Types of contaminated environmental media (e.g., soil) 
• Types of contaminated waste material (e.g., concrete, metal, wood).

Burial grounds are not included in this site profile. The Tri-Parties have agreed to address the
100 Area Burial Grounds in a separate proposed plan and ROD because they are significantly
different from other 100 Area sites. Burial grounds are typically larger and contain
heterogeneous solid wastes generated principally from the removal of irradiated reactor
equipment.

Based on available information, the Tri-Parties have determined that the 100 and 200 Areas
sites listed in Table A-2 share common physical and contaminant characteristics with those
sites listed in Table A-1. Sampling is proposed in order to verify that these sites meet the site
profile.

Establishing of the Standard Remedy

The Remove/Treat/Dispose alternative has been chosen in previous 100 Area decision
documents. The waste sites covered in the previous decision document share many of the
characteristics as waste sites covered in this Interim Action ROD. The Remove/Treat/Dispose
alternative has also been proven in the field to be both cost-effective and environmentally
protective. Full-scale remediation in the 100 Areas using Remove/Treat/Dispose alternative
began in July 1996. To date, these actions have resulted in the disposal of over one million
tons of contaminated soil and debris to the ERDF.

Because of its proven success, the Tri-Parties are selecting the Remove/Treat/Dispose
alternative as the standard remedy for the plug-in approach to be used to evaluate the 100 and
200 Areas sites listed in Table A-2 and for similar waste sites that may be identified in the
future in the 100 Area.

Establishing the Need for Remedial Action

Waste sites that share a common site profile will plug-in to the standard remedy if it is
determined that the sites require remedial action due to an unacceptable risk to human health
and the environment. For sites listed in Table A-2, insufficient information exists to determine
if contamination is above unacceptable levels. At these sites, sampling will be performed to
determine contaminant types and concentrations, and the results will be used to determine if
the sites will require remedial action.

Remedial action will be required for sites that contain radioactive contaminants that exceed 15
mrem/yr above natural background and/or sites that contain chemical contaminants that exceed
a hazard index of 1 or Model Toxics Control Act (MTCA) Method B cleanup levels. For sites that
do not exceed these criteria, no further action is proposed. Should sampling determine
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that a site does not fit the site profile but contains contaminants that exceed these criteria,
remedial action will be deferred to a separate CERCLA action or other regulatory authority
for cleanup.

Newly discovered 100 Area sites may be identified after the ROD or subsequent decision
documentation is signed and the Hanford RCRA Permit is modified. Where these newly
discovered sites are determined by the Tri-Parties to fit the site profile and require remedial
action, these sites will be remediated using the standard remedy of Remove/Treat/Dispose
alternative.

Remediation goals established for the candidate plug-in sites will be the same as those goals
established for the preferred remedy as identified in the “Preferred Interim Remedial
Alternative” section of this Interim Action ROD.

To ensure that the public is involved in the application of the plug-in approach to the 100
Area sites, the Tri-Parties will publish Explanations of Significant Differences when newly
discovered sites are proven through analysis to be above cleanup levels and can plug-in to the
standard remedy, or when sites listed in Table A-2 or newly discovered sites are above
cleanup levels but cannot plug-in to the standard remedy because the sites do not contain
characteristics similar to the 100 Area sites listed in Table A-1. These sites will be addressed
through a separate cleanup action.

VI. SITE CHARACTERISTICS

An overview of the physical characteristics of the 100 Area, available historical data that were
evaluated, summaries of the 100 aggregate area studies, and the results of the 100 Area
Remaining Sites specific waste site evaluations are presented below.

Site Geology and Hydrology

The Hanford Site is located in the Pasco Basin, a topographic and structural basin situated in
the northern portion of the Columbia Plateau. The Plateau is divided into three general
structural subprovinces:  the Blue Mountain,; the Palouse; and the Yakima Fold Belt. The
Hanford Site is located near the junction of the Yakima Fold Belt and the Palouse
subprovinces.

Geology

The 100 Area is located in the northern portion of the Hanford Site, adjacent to the Columbia
River. The geologic structure beneath the 100 Area is similar to much of the rest of the
Hanford Site, which consists of three distinct levels of soil formations (see Figure 2). The
deepest level is a thick series of basalt flows that have been warped and folded, resulting in
protrusions that crop out as rock ridges in some locations. The top of the basalt in the 100
Area ranges in elevation from 46 m (150 ft) near the 100-H Area to 64 m (210 ft) below sea
level near the 100-B/C Area. Layers of silt, gravel, and sand known as the Ringold Formation
form the middle level. The
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Ringold Formation shows a marked west-to-east variation in the 100 Area. The main channel
of the ancestral Columbia River flowed along Umtanum Ridge and through the 100-B/C and
100-K Areas, before turning south to flow along Gable Mountain and/or through the Gable
Mountain-Gable Butte gap, leaving relatively thin deposits of sand and gravel in the 100-B/C
and 100-K Areas. The uppermost level is known as the Hanford formation and consists of
gravel and sands deposited by catastrophic floods during glacial retreat. In the 100 Area, the
Hanford formation consists primarily of Pasco gravels facies, with local occurrences of the
sand-dominated or slackwater facies. The predominant soil types in this area are Burbank
loamy sand (34%), Ephrata sandy loam (23%), Ephrata stony loam (23%), and Quincy sand
(17%). Other soil types include Pasco silt loam, Kiona silt loam, and river wash.

Groundwater. Groundwater flows into the 100 Area from the south, through the gaps
between Umtanum Ridge, Gable Butte, and Gable Mountain and discharges to the Columbia
River. Groundwater flow is predominantly to the north in the 100 BC Area and northwest in
the 100 K Area. Groundwater flow in the 100 D Area is to the northwest and changes to
northeastern across the horn towards the 100 H Area. The 100 H Area and 100 F Area
groundwater flow is predominantly to the east and southeast. The depth to the water table in
the 100 Area ranges from 1 meter near the river to approximately 30 meters near the reactor
buildings.

Columbia River. The Columbia River is the second largest river in North America and the
dominant surface-water body on the Hanford Site. The existence of the Hanford Site has
precluded development of this section of river for irrigation and power. The uses of the
Columbia River include the production of hydroelectric power, extensive irrigation in the
Mid-Columbia Basin, and as a transportation corridor for barges. Several communities
located on the Columbia River rely on the river as their source of drinking water. Water from
the Columbia River along the Hanford Reach is also used as a source of drinking water by
several onsite facilities and for industrial uses. In addition, the Columbia River is used
extensively for recreation, including fishing, hunting, boating, sailboarding, waterskiing,
diving, and swimming.

Historical Data. An integral part of the 100 Area investigations was the acquisition,
evaluation, and utilization of records pertaining to the construction, operation, and
decontamination/decommissioning of the reactors and related facilities. This information is
categorized as historical information and includes operations records and reports, engineering
drawings, photographs, interviews with former or retired operations personnel, and data from
sampling and analysis of facilities and the local environment.

A primary reference for radiological characterization of the 100-Area OU sources is a
sampling study of the 100 Area performed during 1975-1976 by Dorian and Richards,
Radiological Characteristics of the Retires 100 Area (UNI-946). In the 100 Area source OU
areas, Dorian and Richards collected samples from retention basins, effluent pipelines and
surrounding soil, liquid waste disposal trenches, retention basin sludge disposal trenches,
miscellaneous trenches, cribs, french drains, and dummy decontamination drains. Samples of
soil were collected from the surface and subsurface to a maximum of 11.6 m (38 ft) below
grade in the 100-B/C Area and 7.6 m (25 ft) below grade in the 100-D/DR and 100-H Areas.
Samples were also collected from retention basin sludge and concrete and from effluent line
scale and sludge. The samples were
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analyzed for radionuclides and the inventories of radionuclides for the facilities and sites were
calculated. Results from Dorian and Richards were a major resource used to develop the 100
Area conceptual models and LFI data needs. It should be noted, however, that only
concentrations and inventories of selected radionuclides were reported in the 1975-1976
study. In particular, nickel-63, which is generally present at activities on the same order of
magnitude as cobalt-60, was reported for only some samples; technetium-99 was not
evaluated; and daughter product radionuclides of strontium-90 and cesium-137, which have
approximately the same activities as the parent nuclides, were not included in summaries of
total activity.

Background Study. The evaluation of levels of naturally occurring constituents in Hanford
Site area soils and groundwater was undertaken to better understand baseline conditions
against which to evaluate potential cleanup levels and actions. A report on inorganic
constituents in soils was released in May 1994 by DOE. Preliminary results of the evaluation
of radionuclides in soils was released by DOE in July 1995. For the purposes of the interim
actions discussed in this Interim Action ROD, background considerations for radionuclides
are being considered in terms of mrem/year dose, and then by specific analyte(s), as
appropriate. For the 100 Area, the average background dose associated with radionuclides in
soils is approximately 60 mrem/yr, and the 95% upper confidence limit (UCL) dose is
approximately 78 mrem/yr.

Ecological Analysis

Ecological surveys and sampling have been conducted in the 100 Area and in and along the
Columbia River adjacent to the 100 Area (Sackschewsky and Landeen 1992, 100 Area
CERCLA Ecology Investigation [WHC-EP-0448]; Weiss and Mitchell 1992, A Synthesis of
Ecological Data from the 100 Area of the Hanford Site [WHC-EP-0601]). Sampling included
plants with either a past history of documented contaminant uptake or with an important
position in the food chain, such as river algae, reed canary grass, tree leaves, and asparagus. In
addition, samples were collected of caddisfly larvae (next step in the food chain from algae),
burrow soil excavated by mammals and ants at waste sites, and pellets cast by raptors and
coyote scat to determine possible contamination of the upper end of the food chain. Bird,
mammal, and plant surveys were conducted and reported in Sackschewsky and Landeen.
Current contamination data have been compiled from other sources, as well as ecological
pathways and lists of all wildlife and plants identified at the site, including threatened and
endangered species. This information has been published by Weiss and Mitchell.

Cultural Resources Review

In compliance with Section 106 of the National Historic Preservation Act, the Hanford
Cultural Resources Laboratory conducted an archaeological survev during fiscal year 1991 of
the 100 Area reactor compounds on the Hanford Site. This survey was conducted as part of a
comprehensive cultural resources review of the 100 Area OUs in support of CERCLA
characterization activities. The work included a literature and records review and a pedestrian
survey of the project area and followed procedures presented in the Hanford Cultural
Resources Management Plan.
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Nature and Extent of Contamination

All the 100 Area single-pass reactor operations were virtually identical, leading to similar
releases of contaminants to similar type waste sites. The LFIs in various 100 Area OUs
verified that the contamination of waste sites was very similar in all 100 Area OUs. Process
knowledge and available data were used to identify contaminants of potential concern
(COPCs).

Based on their functions in the reactor process, facilities and their associated waste sites are
grouped in the three categories:

• Reactor cooling water treatment and supply 
• Reactor products and effluent handling 
• Reactor support facilities.

A continuous supply of high-quality water was essential to reactor operations to prevent
reactor core damage from the heat generated by fission reactions. Columbia River water was
treated before it was introduced to the reactor. Use and spillage of water treatment chemicals
(e.g., sodium dichromate, manganese compounds, copper compounds, alum, ammonium
nitrate, sulfuric acid, caustic soda, and their impurities arsenic and mercury) resulted in the
contamination of the facilities and soil.

Cooling water passed through the reactors and became contaminated with both radioactive
and nonradioactive contaminants. This water was discharged to the soil column. The COPCs
from this activity include the radionuclides americium-241, carbon-14, cesium-137, cobalt-60,
europium-152, europium-154, nickel-63, plutonium-238, plutonium-239/240, radium-226,
strontium-90, thorium-228, tritium, uranium-233/234, and uranium-238. Inorganic
contaminants include antimony, arsenic, barium, cadmium, chromium, copper, lead,
manganese, mercury, nitrate, nitrite, and zinc. Organic contaminants include trichloroethene,
polychlorinated biphenyls (PCBs), and polvaromatic hydrocarbons.

Contaminants from support facilities include both radioactive and nonradioactive
contaminants. Investigations of several sanitary sewer systems indicated that radioactive
material were likely discharged when contaminated workers were decontaminated. In
addition, records indicate that most of the combustible waste was burned in pits( including
solvents and paints).

The 100-IU-2 and 100-IU-6 OUs contain pre-Hanford solid waste landfills, disposal of farm
chemicals. and other light industrial disposal practices. The 200-CW-3 OU contains soil
contaminated with contaminants similar to those found in the 100 Area reactor areas.

Contaminated equipment and debris from the 105 Reactor buildings contain similar
contaminants of concern as the 100 Area Remaining Sites.
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VII. SUMMARY OF SITE RISKS

Potential risks to human health and ecological receptors have been evaluated in qualitative
risk assessments for some of the individual waste sites in the 100 Area. Where remedial
investigation results are not available, potential risks were evaluated by comparison to
analogous sites with similar process history, similar environmental media, similar waste
material, and similar contaminants. As discussed in the 100 Area Source Operable Unit
Focused Feasibilily Study (DOE-RL-94-61), the Tri-Parties have designated high- or
medium-priority waste sites within the 100 Area as requiring remediation. The following
paragraphs discuss the results of applying the evaluation methods of the focused feasibility
study report to the 100 Area sites. The results of these evaluations show that remedial
measures are warranted at 46 of the 100 Area sites. In the Superfund process, potential risks
to human health and the environment are evaluated to determine if significant risks exist due
to site contaminants. Two types of potential human health effects due to contact with site
contaminants are evaluated at Superfund sites. The first is the potential increase in cancer
risks. This potential increase is expressed exponentially as 1 x 10-4, 1 x 10-5, and 1 x 10-6 (one
in ten thousand, one in one hundred thousand, and one in a million, respectively). This means
that for a 1 x 10-4 risk, if 10,000 people were exposed to a contaminant of concern for some
period of time, one additional person could be expected to be diagnosed with cancer in his/her
lifetime. Based on current national cancer rates, approximately 2,500 people out of 10,000 are
expected to be diagnosed with cancer. For the second type of potential human health effect,
noncarcinogenic health impacts, a hazard index is calculated. A hazard index greater than or
equal to 1.0 may pose a potential adverse human health risk.

Human Health Risk

Contamination detected or known to exist at waste sites poses the potential for increased
human health risk to future site users. The level of potential health risk posed by contaminants
differs depending upon the future site use. Two future site use scenarios were evaluated in the
qualitative risk assessments:  an occasional use scenario (which corresponds to a recreational
use) and a frequent use scenario (which corresponds to a residential use). In either case, future
users could be exposed to contaminants in soil through ingestion of soil, inhalation of
wind-blown dust, or external exposure to radiation.

Based on the qualitative risk assessments, the contaminants in 100 Area soil providing the
highest contribution to potential increased human health risks include heavy metals (eg.,
chromium, lead, and zinc), various radionuclides (e. g., cesium-137, cobalt-60, strontium-90,
and europium-152), and organic compounds (e.g., PCBs and polyaromatic hydrocarbons
[PAH]). Environmental media and waste material contaminated by these constituents include
soil, metallic waste, concrete, asbestos, and miscellaneous debris. Depth of contamination
varies from surface soils to structures such as cribs and reverse wells with potential for much
deeper contamination. The 46 waste sites listed in Table A-1 are considered by the Tri-Parties
to have suffficient analytical or analogous data to conclude that these contaminants pose a risk
to human health and the environment.
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Table A-1 provides a comparison of representative maximum contaminant levels with the
preliminary remediation goals in soil for the contaminants of concern. The preliminary
remediation goals generally represent a 1 x 10-6 risk level, or hazard index of 1, for
unrestricted land use. Representative maximum contaminant levels are presented for five
waste sites in the 100-DR-1, 100-DR-2, and 100-FR-1 OUs. These data were taken from the
qualitative risk assessments for waste sites 100-D-4, 100-D-12, 100-D-31, 116-D-5, and
116-F-15. A comparison of these data to the preliminary remediation goals indicates that the
risks to future site users would be expected to be above the risk range of 1 x 10-4 to 1 x 10-6

and above a hazard index of 1. Calculation of site risk from these data shows that these
contamination levels present an average risk of 7.2 x 10-3 . This risk level shows that remedial
action is necessary at these sites.

Ecological Risk

Ecological risks from the 100 Area sites were estimated by evaluating potential impacts to the
Great Basin pocket mouse. Where remedial investigation results were not available,
ecological risks were evaluated by comparing 100 Area sites to analogous sites with similar
characteristics. Risks to the Great Basin mouse were estimated assuming the food pathway
was the primary route of exposure to both radionuclides and inorganic/organic contaminants.
An environmental hazard quotient (EHQ) equal to or greater than 1.0 was considered to
indicate that individual mice were at risk.

Nearly all of the radiological risk (EHQ > 1.0) to the Great Basin mouse at the 100 Area sites
was attributable to strontium-90, although cobalt-60 also exceeded an EHQ of 1.0 at some
sites. A comparison to analogous sites indicates that the risk estimates to the Great Basin
pocket mouse due to exposure to heavy metals and various organic contaminants at selected
sites would also exceed an EHQ of 1.0.

VIII. REMEDIAL ACTION OBJECTIVES

Remedial Action Objectives are site-specific goals that define the extent of cleanup necessary
to achieve the specified level of remediation at the site. The RAOs are derived from
applicable or relevant and appropriate requirements (ARARs), the points of compliance, and
the restoration time frame for the remedial action. The RAOs were formulated to meet the
overall goal of CERCLA, which is to provide protection to overall human health and the
environment.

Contaminants of concern were identified based on a statistical and risk-based screening
process for affected media. The potential for adverse effects to human health and the
environment were initially identified in the LFI report and were further evaluated in the
qualitative risk assessment. Findings of these assessments are summarized in the previous
section.



25

Land Use

A key component in the identification of RAOs is determining the current and potential future
land use at the site. These long-range land-use assumptions are not predictors of long-term
land use (i.e., beyond 20 to 30 years) and should not be used as predictors of land use beyond
reasonable lengths of time, nor for land-use changes resulting from longer term events. The
Hanford Future Site Users Working Group (the Working Group) was convened in April 1992
to develop recommendations concerning the potential use of lands after cleanup. A draft of
DOE’s HRA-EIS was released for public comment in August 1996. A significantly revised
draft of the HRA-EIS was issued for public comment on April 23, 1999. This document
evaluated five “action alternatives,” each of which represented a Federal, state, local agency,
or Tribe's preferred land-use alternative. Preferred land-uses for the 100 Area included
varying degrees and combinations of preservation, conservation, research and development,
and recreation. The public comment period on the revised draft HRA-EIS ended on June 7,
1999. DOE is currently evaluating comments in preparation for issuance of a land-use
determination. However, at this time the land-use of the 100 Area has not been established.
For the purposes of this interim action, the RAOs are for “unrestricted use,” consistent with
the previous 100 Area soil cleanup decisions. The Tri-Parties may re-evaluate RAOs and
cleanup goals selected in this Interim Action ROD following issuance of the land-use
determination.

Chemicals and Media of Concern. Risks from soil contaminants of concern were identified
at levels that exceed the EPA risk threshold and may pose a potential threat to human health.
The NCP requires that the overall incremental cancer risk (ICR) at a site not exceed the range
of 1 x 10-6 to 1 x 10-4. For systemic toxicants or noncarcinogenic contaminants, acceptable
exposure levels shall represent levels to which the human population may be exposed without
adverse effect during a lifetime or part of a lifetime. This is represented by a hazard index. For
sites in the state of Washington where the cumulative carcinogenic site risk to an individual
based on reasonable maximum exposure for both current and future land use is less than 1 x
10-5, and the noncarcinogenic hazard index is less than 1, action generally is not warranted
unless there are adverse environmental impacts or other considerations, such as exceedances
of maximum contaminant levels (MCLs) or non-zero maximum concentration guideline
levels (MCLGs).

Description of Remedial Action Objectives

The RAO’s have been identified for contaminated near-surface and subsurface soils,
structures, and debris at the 100 Area OUs waste site for this interim action. The RAOs and
the principal requirements for achievement of the objectives are discussed in the following
paragraphs.

The interim remedial action selected by this Interim Action ROD has the following specific
RAOs:
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1. Protect human and ecological receptors from exposure to contaminants in soils,
structures, and debris by dermal exposure, inhalation, or ingestion of radionuclides,
inorganics, or organics.

Protection will be achieved by reducing concentrations of, or limiting exposure
pathways to, contaminants in the upper 4.6 m (15 ft) of the soil exposure scenario. The
levels of reduction will be such that the total dose for radionuclides does not exceed 15
mrem/yr above Hanford Site background for 1,000 years following rernediation and
State of Washington MTCA Method B levels for inorganics and organics. (See Table
1)

2. Control the sources of groundwater contamination to minimize the impacts to
groundwater resources, protect the Columbia River from further adverse impacts, and
reduce the degree of groundwater cleanup that may be required under future actions.

Protection will be such that contaminants remaining in the soil after remediation do
not result in an adverse impact to groundwater that could exceed MCLs and non-zero
MCLGs under the Safe Drinking Water Act (SDWA) (see Table 1). The SDWA MCL
for radionuclides will be attained at a designated point of compliance beneath or
adjacent to the waste site in groundwater. The location and measurement of the point
of compliance will be defined by EPA and Ecology. Monitoring for compliance will
be performed at the defined point.

Protection of the Columbia River from adverse impacts so contaminants remaining in
the soil after remediation do not result in an impact to groundwater and, therefore, the
Columbia River, that could exceed the ambient water quality criteria (AWQC) under
the Clean Water Act for protection of fish. Since there are no AWQC for
radionuclides, MCL’s will be used (see Table 1). The protection of receptors (aquatic
species, with emphasis on salmon) in surface waters will be achieved by reducing or
eliminating further contaminant loadings to groundwater so receptors at the
groundwater discharge in the Columbia River are not subject to additional adverse
risks. Measurement of compliance will be at a near-shore well, in the downgradient
plume. The location and measurement will be defined by EPA and Ecology.

Residual Risks Post-Achievement of RAOs. Residual risks after meeting RAOs were
estimated based on a residential land-use scenario for soils. Site risks from contaminated soils,
structures, and debris (with respect to metals and organics) are reduced from greater than 1 x
10-3 to approximately 1 x 10-6. Site risks from contaminated soils, structures, and debris with
respect to radionuclides are reduced from greater than 1 x 10-3 to approximately 3 x 10-4.

Remediation Time Frame. Completion of these actions shall be consistent with the overall
goal of completing 100 Area remedial actions by the year 2018.
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IX. DESCRIPTION OF ALTERNATIVES

The 100 Area Source Operable Unit Focused Feasibility Study Report (DOE/RL-94-61)
identified six general response actions that could be applied to waste sites in the 100 Area.
The alternatives evaluated for interim remedial action for the 100 Area Remaining Sites are as
follows:

• No Action 
• Institutional Controls 
• Containment 
• In Situ Treatment 
• Remove/Treat/Dispose.

NOTE:  The No Action, Institutional Controls, Containment, and In Situ Treatment
alternatives would limit the future uses of small portions of the 100 Area, namely the waste
sites themselves. A summary of alternatives considered is provided below.

No Action

The No Action alternative was evaluated to provide a baseline for comparison to the other
alternatives. The alternative represents a hypothetical scenario where no restrictions, controls,
or active remedial measures other than those currently existing are applied to a site.

Institutional Controls

This alternative includes deed and/or access restrictions and groundwater monitoring.

Deed restrictions would consist of limitations on certain types of land uses (e.g., prohibiting
drilling or excavation) at an individual waste site. Access restrictions would include fences or
signs. Groundwater monitoring would include sampling for potential changes in groundwater
contaminant concentrations underlying the waste sites. These institutional controls would
limit exposure to humans and would monitor changes in groundwater quality until a final
response action could be evaluated and implemented.

Containment

This alternative includes the following elements:

• Institutional controls 
• Groundwater monitoring 
• Surface water controls 
• Installation of a barrier at the surface.
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As described under the Institutional Controls alternative, deed restrictions and/or access
restrictions, combined with groundwater monitoring, would be implemented with surface
water controls during and after installation of a surface barrier.

In Situ Treatment

This alternative applies to contaminated soil and solid waste and includes the following
elements:

• Institutional controls
• Groundwater monitoring 
• Surface water controls 
• In situ vitrification (soil sites only) 
• Dynamic compaction (soil/solid waste sites) 
• Installation of a surface barrier, if needed (soil/solid waste sites) 
• Void grouting (pipelines).

Specific types of in situ treatment were identified for individual waste groups in the focused
feasibility study. Similarly, this alternative would encompass different treatment technologies
depending upon the specific 100 Area Remaining Site for which the alternative would apply.
For example, at some solid waste sites, institutional controls such as deed restrictions and/or
access restrictions, groundwater monitoring and surface water controls would be implemented
after completing the dynamic compaction process and surface barrier placement.
Contaminated soil sites would be vitrified in place and pipelines would be grouted to
eliminate void spaces. In situ treatment may not apply to some of the 100 Area sites.

Remove/Treat/Dispose

This alternative applies to contaminated soils, debris, equipment, and structures, and includes
the following:

• Remove contaminated media 
• Dispose media at an approved disposal facility 
• Backfill excavated areas with clean material.

Under this alternative, contaminated media would be excavated, transported, and disposed at
the ERDF in accordance with waste acceptance criteria established for the disposal facility.
Any material that exceeds ERDF acceptance criteria would be stored within the OU
(consistent with requirements) until the material is treated to meet the waste acceptance
criteria or a treatability variance is approved. As the contaminated material is excavated, the
material would be characterized and segregated prior to transportation. Excavation would
continue until all contaminated material exceeding the cleanup goal is removed. The site
would then be backfilled with clean material.

Remedial alternatives considered for the 100 Area reactor building materials are as follows:
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• No Action – This alternative would leave contaminated materials in place at the 100
Area reactor buildings.

• Disposal at the ERDF – This alternative would include removal and onsite disposal
of contaminated materials at the ERDF, which is designed to meet RCRA minimum
technological requirements for landfills (e.g., double liners, leachate collection
systems, leak detection, and final cover).

Characterization, potential treatment, packaging, and transport of 100 Area reactor building
materials would be required to be disposed at the ERDF. When fully characterized, data
would be compared to the ERDF waste acceptance criteria and appropriate waste profiles
would be developed to demonstrate acceptability. Treatment of materials to meet waste
acceptance criteria, such as RCRA land disposal restrictions, may be required. It is anticipated
that the majority of these wastes can be treated onsite using a macroencapsulation technology,
such as grouting. Should a material not be able to be treated onsite to meet ERDF waste
acceptance criteria, the material will be sent to an offsite treatment and/or disposal facility. A
determination will be made by EPA regarding the acceptability of the proposed offsite facility
for receipt of the CERCLA waste. Wastes would be packaged in compliance with U.S.
Department of Transportation and waste management standards prior to transport. Reuse and
recycling of materials will be considered where practicable.

X. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

This section summarizes the relative performance of each of the alternatives with respect to
the nine criteria identified in the NCP. These criteria fall into three categories. The first two
criteria (Overall Protection of Human Health and the Environment, and Compliance with
Applicable or Relevant and Appropriate Requirements) are considered threshold criteria and
must be met. The next five criteria are considered balancing criteria and are used to compare
technical and cost aspects of the alternatives. The final two criteria (State Acceptance and
Community Acceptance) are considered modifying, criteria. Modifications to remedial actions
may be made based upon state and local comments and concerns. These criteria were
evaluated after all public comments were received. The comparative analysis is divided into
two categories:  one category for the 100 and 200 Area waste sites listed in the appendices,
and one category for the 100 Area reactor building materials.

100 and 200 Area Remaining Sites

The discussion presented below is general in nature, rather than OU- or site-specific, due to
the similarity in characteristics of the waste sites.

The No Action alternative has been evaluated to provide a baseline for comparison to the
preferred remedy. The No Action alternative represents a hypothetical scenario where no
restrictions, controls, or active remedial actions are applied to a site.
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Overall Protection of Human Health and the Environment

The No Action alternative does not meet this criteria. Institutional controls alone cannot be
relied upon to provide protection. The Containment and In Situ Treatment alternatives would
provide protection of human health and the environment by eliminating or reducing exposure
to the contaminants. The Remove/Treat/Dispose alternative would provide overall protection
of human health and the environment by removing and/or treating contaminants to attain
protective concentrations.

Environmental Compliance with Applicable or Relevant and Appropriate Requirements

The No Action and Institutional Controls alternatives would not meet soil, groundwater, and
river protection ARARs. All other alternatives are expected to be able to meet ARARs.

Long-Term Effectiveness

The No Action and Institutional Controls alternatives would not meet cleanup goals and,
therefore, would not provide for long-term effectiveness. The Containment and In Situ
Treatment alternative would provide a greater degree of long-term effectiveness by stabilizing
and isolating the wastes in place, but both alternatives would require long-term institutional
controls. The Remove/Treat/Dispose alternative would provide the greatest long-term
effectiveness and permanence by removing contaminated material from the 100 Area, thus,
allowing a variety of future land uses.

Reduction of Toxicity, Mobility, or Volume Through Treatment

The No Action, Institutional Controls, Containment, and In Situ Treatment alternatives would
rely on various processes of natural attenuation (most importantly radioactive decay) to reduce
contaminant concentrations. The Remove/Treat/Dispose alternative would include treatment
if this waste was required to meet ERDF waste acceptance criteria, such as for land disposal
restriction compliance.

Short-Term Effectiveness

The No Action and Institutional Controls alternatives pose minimal risk to implement. The
Containment and In Situ Treatment alternatives require technology that is readily available
with minimal risk to workers. The Remove/Treat Dispose alternative would achieve
protection relatively quickly, but would present a short-term risk to workers.

Implementability

The No Action alternative could easily be implemented. The Institutional Controls alternative
would require administrative actions, such as deed restrictions; therefore, this alternative may
not be easy to maintain implementability over a long period of time. The Containment, In Situ
Treatment, and Remove/Treat/Dispose alternatives are implementable with existing
technologies.
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Costs

The Remove/Treat/Dispose alternative was shown to be the most cost-effective alternative, is
protective of human health and the environment, and will allow for a wider range of future
land use. Because of the similarities of the 100 Area Remaining Sites to the sites that have
been previously assessed and are currently undergoing remediation, the
Remove/Treat/Dispose alternative would continue to be the most cost-effective alternative for
remediation of these sites.

Because of these cost considerations and because the other alternatives would limit the future
uses of the 100 Area, detailed costs have not been provided in this Interim Action ROD for
the other alternatives. The Remove/Treat/Dispose Alternative costs for the sites listed in Table
A-1 are estimated to be approximately $26 million.

The cost for addressing the candidate plug-in sites listed in Table A-2 is estimated at $30
million.
The two major cost elements associated with the use of the plug-in approach at these sites are
as
follow:

• Sampling of sites identified in Table A-2 = $12 million 
• Remediation of plug-in sites = $18 million (for the purposes of this cost estimate,

approximately 20% of the 161 plug-in sites are assumed to require remedial action
using the standard remedy of Remove/Treat/Dispose).

State Acceptance

The State of Washington concurs with the selected remedy.

Community Acceptance

No modification to the remedy was necessary as a result of public comment. Public comments
received are located in the Responsiveness Summary (Appendix B).

RCRA Corrective Action Performance Standards

The RCRA corrective action performance standards of Washington Administrative Code
(WAC) 173-303-646(2) state that corrective actions must:

• Protect human health and the environment for all releases of dangerous wastes and
dangerous constituents, including releases from all solid waste management units.

• Be required regardless of the time at which waste was managed at the facility or
placed in such units and regardless of whether such facilities or units were intended for
the management of solid or dangerous waste.

• Be implemented by the owner/operator beyond the facility property boundary where
necessary to protect human health and the environment.
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The RCRA corrective action performance standards will be achieved under the preferred
CERCLA remedial action.

National Environmental Policy Act Evaluation

The regulations found in the National Environmental Policy Act of 1969 (NEPA) require an
evaluation of the environmental consequences of the remedial alternatives under
consideration. Criteria used to compare alternatives include examination of potential effects
on ecological, cultural, and historical resources; review of socioeconomic aspects; and
identification of irreversible and irretrievable commitment of resources. The following
summary compares how the remedial alternatives impact NEPA values.

The No Action, Institutional Controls, Containment, and In Situ Treatment alternatives would
require irreversible and irretrievable commitment of natural resources by restricting
availability of surface use of the sites. Cumulative impacts would occur at the borrow pit
associated with the Containment alternative.

The Remove/Treat/Dispose alternative would result in an irreversible and irretrievable
commitment of natural resources at the disposal unit (i.e., ERDF) and borrow sites used to
obtain materials to fill the excavated sites and cover the ERDF. Excavation could disturb
cultural resources located at a site, and careful adherence to cultural resource mitigation
planning would be required. Excavation may also impact ecological resources. Cumulative
impacts may occur at borrow sites and transportation routes.

Reactor Building Materials

The following information provides an analysis of the No Action alternative versus the ERDF
Disposal alternative evaluated against the nine CERCLA criteria and NEPA requirements.

Overall Protection of Human Health and the Environment

The No Action alternative would not eliminate, reduce, or control risks to workers, the public,
or the environment. Because this alternative does not meet the threshold criterion of
protectiveness, it cannot be considered a viable alternative. The ERDF Disposal alternative
provides for disposal in a unit that meets the substantive landfill requirements under RCRA.
This unit is double-lined and includes leak detection and leachate collection systems.

Compliance with Applicable or Relevant and Appropriate Requirements

Key ARARs for removal and disposition of 100 Area reactor building materials include the
substantive requirements of the dangerous waste management standards WAC 173-303.
RCRA land disposal restrictions (40 Code of Federal Regulations [CFR] 268), low-level
radioactive waste disposal requirements (10 CFR 61), transportation requirements (49 CFR
100-179), radiation protection standards (10 CFR 835), and air emission standards (40 CFR
61 and
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WAC 246-247). The No Action alternative could result in eventual release of hazardous
substances into the environment or cause human exposure to contaminants. The ERDF
Disposal alternative can meet all ARARs associated with disposal of 100 Area reactor
building material.

Long-Term Effectiveness and Permanence

The No Action alternative provides no controls for long-term effectiveness and permanence.
The ERDF Disposal alternative would provide long-term effectiveness and permanence
through disposal of contaminants in a unit designed for 500 years.

Reduction of Toxicity, Mobility, or Volume through Treatment

The No Action alternative does not reduce toxicity, mobility, or volume through treatment.
The ERDF Disposal alternative would reduce the toxicity of contaminants in 100 Area reactor
building waste through natural attenuation in the soil column, particularly through radioactive
decay. The degree of treatment of materials required to meet waste acceptance criteria at
either disposal unit would be similar. 

Short-Term Effectiveness 

The No Action alternative would not present short-term risks as no remedial alternatives
would be conducted. The ERDF Disposal alternative would provide adequate short-term
protection to human health and the environment. The primary risk to workers would be
potential exposure to contaminants during waste handling, transport, and disposal. This risk
would be mitigated by appropriate training, personal protective equipment, and
waste-handling practices. Either alternative could be implemented immediately.

Implementability

The No Action alternative could be implemented within a short time period and would not
present any technical problems; however, this alternative would not be consistent with DOE’s
long-range goals for the decontamination and decommissioning of the Hanford Site reactor
buildings. The ERDF Disposal alternative is immediately implementable. The ERDF ROD
was modified in 1996 by an Explanation of Significant Difference, which stated that
decontamination or decommissioning waste, such as 100 Area reactor building material, may
be disposed in the ERDF in accordance with a remedial action ROD or removal action
memoranda.

Cost

No costs are associated with the No Action alternative. The volume of waste is estimated to
be 2,045 cubic yards. Costs for disposal at the ERDF are $ 172,000 for transportation and
disposal of low-level waste, mixed waste, hazardous waste, and asbestos. For transportation
and offsite treatment and disposal of liquid PCBs, the estimated cost is $ 24,000. Therefore,
the total cost for the ERDF Disposal alternative is $196,000.
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State Acceptance

The State of Washington concurs with the selected remedy.

Community Acceptance

The community acceptance modifying criterion was implemented after all public comments
on the proposed plan were received. No modification to the remedy was necessary as a result
of public comment.

National Environmental Policy Act Values

The No Action alternative would continue to present a risk of direct exposure to both human
and ecological receptors. No direct cumulative impacts would result from this alternative.
Cumulative impacts from the ERDF Disposal alternative are not expected to occur due to the
relatively low volumes of waste (relative to other Hanford Site waste-generating activities)
requiring disposal. This alternative would not be expected to significantly affect natural or
cultural resources. No new facilities require construction. The work force required for
disposal of the wastes would be small and would be drawn from existing work force
resources. Socioeconomic impacts from either of the alternatives would be minimal.

XI. SELECTED REMEDY

The components of the selected remedy achieve the best balance of the nine evaluation
criteria described above.

The selected remedy for 100 and 200 Areas waste sites will include the following activities:

• Per the Tri-Party Agreement, DOE is required to submit the remedial design report,
remedial action work plan, and sampling and analysis plan as primary documents.
These documents and associated documents concerning the planning and
implementation of remedial design and remedial action shall be submitted to EPA and
Ecology for approval prior to the initiation of remediation. The current remedial design
report and remedial action work plan may be revised as an alternative to submitting
new documents.

• Removing and stockpiling any necessary uncontaminated overburden will involve, to
the extent practicable, that this material will be used for backfilling excavated areas.

• Excavation activities will follow standard construction practices for excavation and
transportation of hazardous materials and will follow as low as reasonable achievable
(ALARA) practices for remediation workers. Dust suppression during excavation,
transportation, and disposal will be required, as necessary.
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C Treatment, as necessary to meet ERDF waste acceptance criteria will be preformed in the
100 Area or at the ERDF prior to disposal. Recycling of treated materials and re-use of
treated materials for backfilling excavated areas are expected to reduce remedial action
costs. Materials that are transported to ERDF for disposal must meet the disposal
acceptance criteria, including treatment provisions, for that facility.

C As discussed in previous sections, the extent of remediation of the waste sites will take
into account certain site-specific factors. The waste sites are represented by the following
two general categories and the primary factors for consideration are discussed for each:

S For shallow sites where the entire engineered structure, soil, or debris
contamination is present within the top 4.6 m (15 ft), RAOs will be achieved when
contaminant levels are demonstrated to be at or below MTCA Method B for
inorganics and organics for residential exposure and the 15 mrem/yr residential
dose level and are at levels that provide protection of groundwater and the
Columbia River.

S For sites where the engineered structure and/or contaminated soil and debris begins
above 4.6 m (15 ft) and extends to below 4.6 m (15 ft), the engineered structure (at
a minimum) will be remediated to achieve RAOs so the contaminant levels are
demonstrated to be at or below MTCA Method B levels for metals and organics for
exposure and the 15 mrem/yr residential dose level and are at levels that provide
protection of groundwater and the Columbia River. Any residual contamination
present below the engineered structure and is greater than 4.6 m (15 ft) in depth
shall be subject to several factors in determining the extent of remediation
including reduction of risk by decay of short-lived radionuclides (half-life of less
than 30.2 years) protection of human health and the environment, remediation
costs, sizing of the ERDF, worker safety, presence of ecological and cultural
resources, the use of institutional controls, and long-term monitoring costs. The
extent of remediation must ensure that contaminant levels remaining in the soil are
protective of groundwater and the Columbia River. For nonradioactive
contaminants MTCA specifies that concentrations of residual contaminants are
protective of groundwater at levels equal to or less than the 100 times the
groundwater cleanup levels established in accordance with WAC 173-340-720. If
residual concentrations exceed cleanup levels calculated using the 100 times rule ,
site specific modeling will be preformed to provide refinement on contaminants
found to simulate actual conditions at the waste site. For radionuclides,
groundwater and river protection will be demonstrated through a technical
evaluation using the computer model Residual Radioactivity (RESRAD). The
application of the criteria for the balancing factors will be made by EPA, Ecology,
and DOE on a site-by-site basis. A public comment period of no less than 30 days
will be required prior to makeing any determination to invoke balancing factors.
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NOTE: The practice of placing clean fill over site to reduce exposure to
radioactive contaminants has resulted in many of the sites, (e.g., trenches) being
backfilled and shallow near-surface sites receiving additional clean fill above
them. When considering the top 4.6 m (15 ft), such past practices shall not be
taken into account; rather the grade at the time of disposal will be considered as
the ground surface.

C After a site has been demonstrated to have achieved cleanup levels and RAOs, the site will
be backfilled with clean materials and revegetated in accordance with approved plans.
Revegetation plans will be developed as part of remedial design activities with input from
affected stakeholders such as Natural Resource Trustee and Native American Tribes.
Revegetation efforts will attempt to establish a viable habitat at the remediated areas and
will emphasize the use of native seed stock.

C Institutional controls and long-term monitoring will be required for sites where wastes are
left in place and preclude an unrestricted land use. Institutional controls selected as part of
this remedy are designed consistent with the interim action nature of this ROD. Additional
measures may be necessary to ensure long-term viability of institutional controls if the
final remedial actions selections for the 100 Area does not allow for unrestricted land use.
Any additional controls will be specified as part of the ifnal remedy. The following
institutional controls are required as part of this interim action:

1. DOE will continue to use a badging program to control access to the associated
sites for the duration of the interim action. Visitors entering any of the sites
associated with this Interim Action ROD are required to be escorted at all times.

2. DOE will utilize the onsite excavation permit process to control land use (e.g., well
drilling or excavation of soil) within the 100 Area OUs.

3. DOE will maintain exisiting signs prohibiting public access.

4. DOE will provide notification to EPA and Ecology upon discovery of any trespass
incidents.

5. Trespass incidents will be reported to the Benton County Sheriff’s Office for
investigation and evaluation for possible prosecution.

6. DOE will take the necessary precaustions to add access restriction language to any
land transfer, sale, or lease of property that the U.S. Government considers
appropriate while institutional controls are compulsory.

7. Until final remedy selection, DOE shall not delete or terminate any institutional
control requirement established in this Interim Action ROD unless EPA and
Ecology have provided written concurrence on the deletion or termination and
appropriate documentation has been placed in the Administrative Record.
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8. DOE will evaluate the implementation and effectiveness of institutional controls
for the 100 Area Ous on an annual basis. The DOE shall submit a report to EPA 
and Ecology by March 30 of each year summarizing the results of the evaluation
for the preceding calendar year. At a minimum, the report shall contain an
evaluation of whether or not the institutional control requirements continue to be
met and a description of any deficiencies discovered and measures taken to correct
problems.

C Because this is an interim action and wastes will continue to be present in the 100 Area
until such time as a final ROD is issued and final remediation objectives are achieved, a
5-year review will be required.

Based on the evaluation of CERCLA criteria and NEPA values, the preferred alternative for 100
Area reactor building waste is removal, treatment as required, packaging, transport, and disposal
of the waste at the ERDF. The ERDF Disposal alternative minimizes disposal costs while
providing a higher degree of protectiveness and effectiveness than would be provided through
implementation of the No action alternative.

XII. STATUTORY DETERMINATIONS

Under CERCLA Section 12 1, selected remedies must be protective of human health and the
environment, comply with ARARs, be cost effective, and utilize permanent solutions and
alternative treatment technologies or resource recovery technologies to the maximum extent
practical. In addition, CERCLA includes a preference for remedies that employ treatment that
significantly and permanently reduce the volume, toxicity, or mobility of hazardous wastes as
their principal element. This section discusses how the selected remedy meets these statutory
requirements.

Protection of Human Health and the Environment

The selected remedy protects human health and the environment through interim remedial actions
to reduce or eliminate risks associated with exposure to contaminated soils, structures, and debris.
Implementation of this remedial action will not pose unacceptable short-term risks to site workers
that cannot be mitigated through acceptable remediation practices. Removal of contaminated
soils, structures and debris will prevent exposure under future land-use scenarios.

The qualitative risk assessment for a residential scenario associated with radionuclides at waste
sites under this interim action estimated risks greater than 1 x 10-3. The qualitative risk assessment
for a recreational scenario associated with radionuclides at waste sites under this action also
estimated risks eater than 1 x 10-3. Remediation of sites will principally occur to remove
radioactive contaminated soils. structures, and debris. The incremental residual risks after
implementation this remedy is estimated at 3 x 10-4 (residential scenario) for exposure to
radionuclides. For inorganics and organics the residual risk is expected to be 1 x 10-6 or lower. It
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is expected that inorganics and organics, due to co-location with radionuclides, will be
remediated to levels at or below MTCA levels during the course of implementation of the interim
remedial actions.

Compliance with Applicable or Relevant and Appropriate Requirements

The selected remedy will comply with the federal and state APAR’s identified below. No waiver
of any APAR is being sought. The APARs identified for the 100 Area source OUs include the
following:

C The SDWA MCLs for public drinking water supplies are relevant and appropriate for
protecting groundwater.

C MTCA (WAC 173-340) risk-based cleanup levels are applicable for establishing cleanup
levels for soil, structures and debris.

C Clean Water Act, (3.3 ) U.S.C. 125 1) requirements for protection of aquatic life are
relevant

and appropriate for protecting the Columbia River.

C “Water Quality Standards for Waters of the State of Washington” WAC 173-201-035, are
applicable for protecting the Columbia River.

C “National Emission Standards for Hazardous Air Pollutants” ( 40 CFR 6 1), are applicable
for radionuclide emissions from facilities owned and operated by DOE. Radionuclides
are presented in the contaminated soils, structures, and debris that will be excavated,
treated, transported, and disposed under this interim action.

C State of Washington “Dangerous Waste Regulations,” (WAC 173-303), are applicable for
the identification, treatment, storage, and land disposal of hazardous and dangerous
wastes.

C RCRA Subtitle C (40 CFR 261, 264, 268) is applicable for the identification, treatment,
storage, and land disposal of hazardous wastes.

C “U.S. Department of Transportation Requirements for the Transportation of Hazardous
Materials” (49 CFR 100 to 179), will be applicable for any wastes that are transported
offsite.

C Hazardous Materials Transportation Act (49 U.S.C. 1801-1813) is applicable for
transportation of potentially hazardous materials, including samples and wastes.
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C “Minimum Standards for Construction and Maintenance of Wells” (WAC 173-160 and
162), applicable regulations for the location, design, construction, and abandonment of
water supply and resource protection wells.

C Water Quality Standards for Waters in the State of Washington, (WAC 173-200) are
relevant and appropriate for establishing for establishing cleanup goals that are protective
of the Colombia River.

C “RCRA Standards for Miscellaneous Treatment Units” (40 CFR 264, Subpart X).
Contains substantive requirements of this are relevant and appropriate to the construction,
operation, maintenance, and closure of any miscellaneous treatment unit (e.g., thermal
desorption unit) constructed in the 100 Area for treatment of hazardous wastes.

C “RCRA Standards for Tank Systems Units” (40 CFR 264, Subpart J) contains substantive
requirements that are relevant and appropriate to the construction, operation, maintenance
and closure of any tank units associated with soil washing, treatment units constructed in
the 100 Area for treatment of hazardous wastes.

C Toxic Substances Control Act (15 U.S.C. 2601, implemented via 40 CFR 761) is
applicable to the management and disposal of remediation waste containing regulated
concentrations of PCBs, including specific requirements for PCB remediation waste.

C State of Washington, “Department of Health” (WAC 246-247) is applicable to the release
of airborne radionuclides.

C National Archeological and Historical Preservation Act (16 U.S.C. 469) 36 CFR 65) is
relevant and appropriate to recover and preserve artifacts in areas where an action may
cause irreparable harm, loss, or destruction of significant artifacts.

C National Historic Preservation Act (16 U.S.C. 470; 36 CFR 800) is relevant and
appropriate to actions in order to preserve historic properties controlled by a Federal
agency.

C Endangered Species Act of 1973 (16 U.S.C. 1531; 50 CFR 200; 50 CFR 402) is relevant
and appropriate to conserve critical habitat upon which endangered or threatened species
depend. Consultation with the Department of the Interior is required.

Other Criteria, Advisories, or Guidance to be Considered for this Remedial Action (TBCs)

C The ERDF waste acceptance criteria (Rev. 3) delineate primary requirements, including
regulatory requirements, specific isotopic constituents and contamination levels, the
dangerous/hazardous constituents and concentrations, and the physical, chemical waste
characteristics that are acceptable for disposal of wastes at the ERDF.



40

C 59 FR 66414, “ Radiation Protection Guidance for Exposure to the General Public,”
contains EPA protection guidance recommending (non-medical) that radiation doses to
the public from all sources and pathways not exceed 100 mrem/yr above background. It
also recommends that lower dose limits be applied to individual sources and pathways.
One such individual source is residual environmental radiation contamination after the
cleanup of a site. Lower doses limits and individual pathways are referred to as secondary
limits.

C The Future For Hanford:  Uses and Cleanup, The Final Report of the Hanford Future
Site Uses Working Group, December 1992.

Cost Effectiveness

The selected remedy provides overall effectiveness proportional to its cost. In addition, the use of
the observational and plug-in approaches will ensure that a protective remedy is implemented,
and will result in savings relative to the time and money required to evaluate and select and
implement remedies on a site-by-site basis, as well as through combining aspects of
characterization with remediation.

Utilization of Permanent Solutions and Alternative Treatment Technologies to the
Maximum Extent Practicable

The selected remedy utilizes permanent solutions and alternative treatment technologies to the
maximum  extent practicable for these sites. The selected remedies provide the best balance of
trade-offs in terms of long-term effectiveness and permanence; reduction in toxicity, mobility, or
volume achieved through treatment; short-term effectiveness; implementability, and cost while
considering the statutory preference for treatment as a principal element and considering state and
community acceptance.

Preference for Treatment as a Principal Element

The selected remedy utilizes treatment, as appropriate, to meet ERDF waste disposal criteria.

Onsite Determination

The preamble to the NCP states that when noncontiguous facilities are reasonably close to one
another and the wastes at these sites are compatible for a selected treatment or disposal approach,
CERCLA Section 104(d)(4) allows the lead agency to treat these related facilities as one site for
response purposes and, therefore, allows the lead agency to manage waste transferred between
such noncontiguous facilities without obtaining a permit. The 100 Area NPL sites addressed by
this Interim Action ROD area reasonably close to the ERDF and are compatible for disposal at
the ERDF; therefore, these sites and the ERDF are considered to be a single site for the purposes
of this Interim Action ROD.
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XII.  DOCUMENTATION OF SIGNIFICANT CHANGES

The Tri-Parties have reviewed all written and verbal comments submitted during the public
comment period. Upon review of these comments, it was determined that no significant changes
to the selected remedy, as originally identified in the proposed plan, were necessary.
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Responsiveness Summary Overview

The Hanford Site was established in 1943 to produce plutonium for nuclear weapons. It is
situated north and west of the cities of Richland, Kennewick, and Pasco. Land use in the areas
surrounding the Hanford Site includes urban and industrial development, irrigated and
dry-land farming, grazing, and designated wildlife refuges. Operations at the Hanford Site are
currently focused on environmental cleanup and waste management.

The 100 Area, which encompasses approximately 68 km2 (26 mi2) bordering the south shore
of the Columbia River, is the site of the nine retired plutonium production reactors. The waste
sites being considered for remediation in this ROD are in the 100-BC-1, 100-BC-2,
100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-1-HR-2, 100-KR-1, 100-KR-2,
100-IU-2, 100-IU-6, and 200-CW-3 Operable U- nits. The 100-IU-2 and 100-IU-6 Operable
Units are the former locations of temporary housing and support facilities for the Manhattan
Project, and include the former town sites of White Bluffs and Hanford. Because of their
process history, the Tri-Parties have determined that the waste sites of the 200-CW-3 waste
site group are most closely aligned with liquid waste disposal sites in the 100 Area and will
therefore be considered part of the Remaining Sites. These waste sites received cooling water
and sludge from 100 Area reactor operations. The remainder of the above operable units
include waste sites around the 100 Area production reactors where liquid and solid
radioactive wastes and industrial chemicals were disposed to the soil.

Cleanup of waste sites in the 100 Area began in 1995. To date, over 1,000,000 tons of
contaminated soil has been removed and transported to the Environmental Restoration
Disposal Facility in the Hanford 200 Area. Cleanup of 100 Area waste sites is anticipated to
be complete by approximately the year 2011. The wastes sites listed in the this ROD will be
incorporated into the integrated 100 Area cleanup schedule.

II. Background on Community Involvement and Concerns

The public has been involved in the cleanup of Hanford since the Hanford Federal Facility
Agreement and Consent Order was signed in 1989. Since 1989 a number of stakeholder work
groups and task forces have been used to enhance decision making at the Hanford Site. In
January 1994 the Hanford Advisory Board was formed to provide informed advice to DOE,
EPA and the Washington State Department of Ecology. To date, the board has issued over
ninety pieces of advice, several of which directly relate to 100 Area cleanup.

A consistent message from interested citizens and affected Indian Nations is to get on with
cleanup and protect the Columbia River.
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III. Summary of Major Questions and Comments Received During the Public
Comment Period and the Agency Response to Those Comments

   Comments received during the public comment period are presented in this section.
Responses to the comments follow each comment. Copies of all comment letters and EPA’s
response are located in the Administrative Record.

Comment:

Additional detail should be provided about the effects of the Remove/Treat/Dispose fill
material on the movement of contaminants remaining below the excavation level. Will this fill
material significantly increase the rate at which recharge water, or other fluids, move through
the vadose zone and therefore increase the rate of movement of contaminants?

Response:

The majority of the backfill material is located in the general vicinity of the reactor areas. The
fill material has similiar geo-physical characteristics as the waste material being removed. In
addition, all waste sites will be revegatated and this will reduce the rate of infiltration.

Comment:

A formal process is needed for evaluating a sites suitability for the plug-in approach. This
process should include evaluation criteria and evaluation methodologies and provisions for
public review and comment on the final decision as a minimum.

Response:

The 161 sites proposed have been screened and initial information indicate they do meet the
criteria outlined in the proposed plan for Remove/Treat/Dispose. If during detailed design or
during actual cleanup a site is found to be outside the Remove/Treat/Dispose alternative an
explanation of significant difference or a ROD amendment would be required and would
include public review and comment.

Comment:

The preferred interim remedial alternatives section discusses storing waste if it is impractical
to treat to meet ERDF acceptance criteria. Include in the discussion the options being
considered for this storage.

Response:

It is the intent of the Tri-Parties not to store this waste, however, if storage is required it will
either occur at the waste site, ERDF, Central Waste Complex or other appropriate storage
location.
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Comment:

Any cleanup alternative requiring disposal on the 200 Area plateau should be deferred until
issues raised in the General Accounting Office audit report entitled Nuclear Waste:
Understanding Waste Migration at Hanford is Inadequate for Key Decisions are addressed.

Response:

EPA has reviewed the GAO report and it is our impression that the report focuses on the U.S.
Department of Energy tank farms and the lack of solid vadose information in this program.
The waste from the 100 Area waste sites will be placed in a state of the art disposal facility
that has been built to comply with all current environmental laws.
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HANFORD 100-AREA (USDOE)

Site Information:

Site Name: HANFORD 100-AREA (USDOE)
Address: BENTON COUNTY, WA

 
EPA ID: WA3890090076
EPA Region: 10

 

Record of Decision (ROD):

ROD Date: 09/17/1999
Operable Unit: 29
ROD ID: EPA/541/R-99/059
 
Media: Debris, Other, Sludge, Surface Water

 
Contaminant: Radioactive

 
Abstract: Please note that the text in this document summarizes the Record of

Decision for the purposes of facilitating searching and retrieving key
text on the ROD. It is not the officially approved abstract drafted by
the EPA Regional offices. Once EPA Headquarters receives the
official abstract, this text will be replaced.

The Hanford Site was established during World War II as part of the
"Manhattan Project" to produce plutonium for nuclear weapons.
Hanford Site operations began in 1943, with USDOE facilities
located throughout the Site and the City of Richland. Certain
portions of the Site are known to have cultural significance and may
be eligible for listing in the National Register of Historical Places.

In 1988, the Hanford Site was scored using EPA's Hazard Ranking
System. As a result of the scoring, the Hanford Site was added to the
National Priorities List (NPL) in November 1989 as four sites (the
100 Area, the 200 Area, the 300 Area, and the 1100 Area). Each of
these areas was further divided into operable units. The 100 Area
NPL site consists of the following operable units for contaminated
sources such as soils, structures, debris, and burial grounds:
100-BC-1, 100-BC-2, 100-KR-1, 100-KR-2, 100-NR-1, 100-DR-1,
100-DR-2, 100-HR-1, 100-HR-2, 100-FR-1, 100-FR-2,100-IU-1,
100-IU-2, 100-IU-3, 100-IU-4 and 100-IU-5; for contaminated
groundwater: 100-BC-5, 100-KR-4, 100-NR-2, 100-HR-3, and



100-FR-3.

In anticipation of the NPL listing, the Department of Energy (DOE),
EPA, and the Washington State Department of Ecology (Ecology)
entered into a Federal Facility Agreement and Consent Order in May
1989 known as the Tri-Party Agreement. This agreement established
a procedural framework and schedule for developing, implementing,
and monitoring remedial response actions at Hanford. The agreement
also addressed Resource Conservation and Recovery Act (RCRA)
compliance and permitting.

In 1992, the Hanford Future Site working Group evaluated four
future land use options for the site and recommended cleanup of
sources and contaminated groundwater flow into the Columbia River
as an "immediate priority." This recommendation was a key
consideration in the selection of high priority liquid radioactive
disposal sites for interim remedial actions. The recommendations
also expressed a desire for ultimately achieving "unrestricted use" for
the air, surface, subsurface, and groundwater, with the exception of
the B Reactor as a museum option. That option would place the
reactor itself in a "restricted" status.
The Final River Conservation Study and the Environmental Impact
Statement for the Hanford Reach of the Columbia River (National
Park Service 1994) proposed that the Hanford Reach of the
Columbia River and approximately 102,000 acres of adjacent lands
be designated as a National Wild and Scenic River and a National
Wildlife Refuge, respectively.

On September 27, 1995, the Interim Record of Decision was signed
for this site.
DOE performed a 100 area wide phase 1 and 2 Feasibility Study (FS)
and operable unit specific Limited Field Investigations for the
100-BC-1, 100-DR-1 and 100-HR-1 operable units. A 100 area-wide
Phase 3 Source Waste Site FS and 100 Area operable unit specific
Focused FS also were conducted to evaluate specific waste site
remedial action goals, objectives and technologies.

100-IU-1
The Riverland Rail Yard (100-IU-1 OU) supported Hanford
construction and operations activities from 1943 until 1954, while
decontamination of radioactive rail cars continued until 1956.
Included in this site are a 2,4-D pesticide container site, a rail yard
maintenance facility, and two former military installations with
associated demolition debris.

In June 1993 an Action Memorandum, signed by the Tri-Parties, the



USDOE agreed to perform an expedited response action for the
cleanup of the Riverland Rail Yard Maintenance Facility and
pesticide container sites, and closure of an empty munitions cache
hole. Diesel contaminated concrete and soil from the rail yard and
pesticide sites were removed from the site for bioremediation. The
remaining contaminants in the soil were at levels which were below
Model Toxics Control Act (MTCA) residential standards.
Radioactive decontamination of the facility occurred around 1963,
after which the maintenance facilities were dismantled and sold.
Follow-up radiological surveys were performed in 1977, 1978, and
1993, revealing only natural background levels.

100-IU-3
This area was acquired for use as a military buffer zone against
potential hostile attacks on the 100 Area reactors. Several
Anti-Aircraft Artillery Batteries and three Nike Missile Sites were
located on the Wahluke Slope. These sites were decommissioned in
1960-1961, and demolished in 1974.

During 1989 and 1990, an investigation of the Wahluke Slope was
performed to asses potential health, safety, and environmental
concerns raised by Ecology and the public. Based on the
investigation, three of the Wahluke Slope sites; the H-06-L Nike
missile launch site, H-06-C Nike missile control site, and the 2,4-D
pesticide disposal site, were identified and included as part of the
100-IU-3 OU. During the investigation of this OU, 36 additional
sites were identified. Soil contamination in these areas resulted from
historic use of petroleum products and pesticides by the military.

USDOE prepared an engineering evaluation and cost analysis, North
Slope (Wahluke Slope) Expedited Response Action Cleanup Plan in
1993, regarding cleanup options applicable to the Wahluke Slope
sites. The Tri-Parties signed an Action Memorandum in 1994,
requiring removal of hazardous substances and proper abandonment
of water wells. During 1994, a CERCLA expedited response action
was performed to remove any hazardous substances that remained in
the 39 sites on the Wahluke Slope. Soil contaminated with the
pesticide DDT and its associated breakdown products was disposed
of at a hazardous waste landfill in Arlington, OR. Petroleum
contaminated soil (PCS) was transported to a PCS treatment facility
in Pasco, WA, for bioremediation. Several 55-gallon drums of
miscellaneous and hazardous substances were sent to appropriate
handling facilities. Non-hazardous trash, debris, and concrete were
either returned to their excavations or recycled. The remaining
contaminants in the 100-IU-3 OU were measured at levels below
MTCA residential cleanup standards. Water wells were



decommissioned in accordance with WAC 173-160 regulations
(Minimum Standards for Construction and Maintenance of Wells) to
eliminate this potential contamination path to groundwater, and to
prevent interconnection of aquifers. No groundwater contamination
has been associated with the 100-IU-3 OU.

100-IU-4
Little historical documentation of the site is available. The landfill
was used during the years of reactor operation for disposal of
crushed, empty Sodium Dichromate barrels.

In 1992, Ecology and EPA recommended an expedited response
action be performed at the Sodium Dichromate Barrel Landfill, after
which USDOE prepared an engineering evaluation and cost analysis
regarding remediation alternatives applicable to this unit. The
Tri-Parties signed an Action Memorandum in 1993, requiring full
excavation and removal of all buried materials from the landfill.

Excavation, removal, and disposal activities took place between
March and July, 1993. Approximately 5,000 crushed drums were
removed from the site, along with minor amounts of
asbestos-containing materials, two 5-gallon roofing tar cans, and a
small amount of used oil and grease. Soil sampling results indicated
levels below MTCA residential cleanup standards were achieved.

100-IU-5
The White Bluffs Pickling Acid Cribs Site is the only site identified
in the 100-IU-5 Operable Unit. This area was the location of
construction activities from about 1943 - 1959. Little historical
information is known about this site. It is believed that the cribs
received waste streams from a pipe fabrication facility operating
sometime between 1943 and 1959.

In EPA and Ecology recommended that USDOE perform an
expedited response action for this site. Characterization activities
indicated contaminants of concern were at levels below MTCA
residential cleanup standards. No investigation of ground water was
completed for this unit due to its close proximity to other 100 Area
operable units. No radioactive contamination has been associated
with this unit.

OU2: (100-HR-3 and 100-KR-4)(EPA/ROD/R1O-96/134)
Prior to starting the "Limited Field Investigation" in 1992 in the
100-KR-4 and 100-HR-3 Operable Units, groundwater monitoring
consisted of periodic sampling under DOE Order 5400.1. A limited
record exists for groundwater conditions during the reactor operating



years. Riverbank seepage monitoring was completed in 1984 and
1988 as part of the Sitewide Environmental Surveillance program.

At the 100-K Area, groundwater sampling was associated with
operations at the 100-K East and 100-K West fuel storage basins.
Some post-1959 data from several wells are available to describe
conditions downgradient of the 116-K-2 trench used for liquid
effluent disposal that included chromium.

For the 100-D/DR reactor area, (100-HR-3 Operable Unit), historical
data describing conditions during reactor operations are limited to
several wells that were constructed in 1960. Quarterly sampling was
started in 1991 under the RCRA/Operational program for monitoring
liquid effluent discharge to 100-D Ponds. An infiltration experiment
was conducted in 1967 that created a groundwater mound in the
vicinity of the coolant water retention basins. The results may
provide an analog for the un-monitored conditions that prevailed
during reactor operating years.

A similar database exists for the 100-H Area (100-HR-3 Operable
Unit). Monitoring of the 183-H Solar Evaporation Basins facility
occurred between 1973 and 1985, when monitoring was substantially
increased under the RCRA/Operational program. A comprehensive
database exists to describe the contaminant plume, which includes
chromium, associated with the 183-H facility for years after 1985.

The technical information baseline for the RI/FS associated with
each operable unit was augmented substantially in 1992 with the
installation of new monitoring wells and subsequent quarterly
sampling as part of the limited field investigation. A comprehensive
riverbank seepage sampling project was completed in late 1991,
which helped relate contamination along the shoreline to
groundwater contamination underlying the reactor areas. RI/FS
characterization activities that followed the four quarters of sampling
conducted during the limited field investigation consist of
semiannual well sampling, annual riverbank seepage sampling and
periodic Columbia River substrate sampling. Water table elevations
were measured at periodic intervals to show the seasonal ranges in
flow direction and gradients.

As a result of the discharge of groundwater from the operable units
into the river, chromium, a metal that is toxic to aquatic organisms in
low concentrations, poses a risk to aquatic organisms in the
Columbia River adjacent to the 100-D/DR, 100-H and 100-K Areas.
The most toxic form of chromium, hexavalent chromium, readily
dissolves in water and, therefore, moves freely with groundwater.



Hexavalent chromium has been detected in groundwater and in the
groundwater/river interface where groundwater upwells into the
river. Once discharged to the river, it is easily assimilated by aquatic
organisms, some of which are adversely affected. Trivalent
chromium is less soluble and less toxic, and is not easily transported
by groundwater. Most chromium in groundwater at the Hanford Site
is hexavalent chromium, because of the original sources and
prevailing geochemical conditions.

In August 1994, a pilot-scale treatability test began at the 100-D/DR
Area, to assess the effectiveness of an iron exchange treatment
system to remove hexavalent chromium from groundwater. Through
July 1995, this pump-and-treat system had extracted more than 4
million gallons (15 million liters) of groundwater and had removed
more than 38 pounds (17 kilograms) of chromium. This system is
successful in removing chromium from extracted groundwater at
100-D/DR, and indicates that an ion exchange treatment system can
be a successful groundwater treatment technology for chromium in
the 100 Area.

The DOE, Washington State Department of Ecology and EPA
developed a Community Relations Plan in April 1990 that was
designed to promote public awareness of investigations and public
involvement in the decision-making process. The plan summarizes
the known concerns based on community interviews. Several public
meetings have been held and numerous fact sheets have been
distributed in an effort to keep the public informed about Hanford
cleanup issues. The Plan was updated in 1993 to enhance public
involvement and is currently undergoing an additional update.

The Focused Feasibility Study Document and Proposed Plans were
made available to the public in both the Administrative Record and
several libraries. These documents underwent a 45 day public
comment period from September 11, 1995 to October 25, 1995.
Notice of this comment period was published in four State and Local
papers on September 10 and 11, 1995. Separate mailings went to
about 4, 700 "interested in Hanford" citizens. A meeting was held on
October 18, 1995 that discussed the proposed actions relative to other
Hanford groundwater and Columbia River issues.

The selected interim remedy is chosen in accordance with CERCLA,
as amended by SARA, and to the extent practicable, the National
Contingency Plan (NCP). The decision for these operable units is
based on the Administrative Record.

The interim action is expected to provide adequate protection of



human health and ecological receptors in the Columbia River and
will continue until implementation of the final remedy for the
100-HR-3 and 100-KR-4 groundwater operable units, or until such
time that the DOE demonstrates to the State and the EPA that no
further interim action is required. This interim action is expected to
become part of the final remedial action.
Because this is an interim action ROD, review of these operable units
and the remedy will be ongoing as the Tri-Parties continue to
develop and implement final remedial alternatives for the operable
units and the 100 Area NPL site. Because this remedy will result in
hazardous substances remaining on-site above health-based levels, a
review will be conducted within five years after commencement of
remedial action to ensure that the remedy continues to provide
adequate protection of human health and the environment.

The Proposed Plan for 100-IU-1, 100-IU-3, 100-IU-4 and 100-IU-5
was made available to the public in both the Administrative Record
and in Information Repositories on June 26, 1995. The public
comment period was held from June 26, 1995 - August 9,1995.

The Hanford Site is a 560-square mile Federal Facility located in
southeastern Washington along the Columbia River. The region
includes the incorporated cities of Richland, Pasco, and Kennewick
(Tri-Cities) located approximately 17 miles southeast of the 100
Area. The Tri-Cities area consists of approximately 100,000
residents. There are also surrounding communities in Benton,
Franklin, and Grant counties. Land use in the surrounding areas
includes urban and industrial development, irrigated and dry-land
farming, grazing and wildlife refuges. Certain portions of the site are
known to have cultural and historical significance and may be
eligible for listing in the National Register of Historic Places. The
site was established in 1943 and was used to produce plutonium for
nuclear weapons as part of the Manhattan Project during World War
II. There are nine retired plutonium production reactors located on
the Hanford Site. The site boundary includes several subdivisions,
entitled Areas 100, 200, 300, 400, 600, 1100, and 3000.

To the west, north, and east, the 100 Area are bounded by sparsely
populated farming and ranching communities. To the south is the rest
of the contiguous Hanford Site.

The topography of the 100 Area is marked by Saddle Mountains to
the north, and Gable Mountain/Gable Butte to the South, and is
transected by the Columbia River. The geologic structure beneath the
100 Area consists of three distinct levels of soil formations. The
deepest of these is a thick series of basalt flows that have been



warped and folded, resulting in protrusions cropping out as rock
ridges in some areas. Layers of silt, gravel, and sand known as the
Ringold formation form the middle level. The uppermost level is
known as the Hanford formation and consists of gravel and sands
deposited by catastrophic floods during glacial retreat.
There are several unconfined aquifers at the site. Some of these are
connected hydraulically to the Columbia River. Groundwater flow
direction is north-northwest towards the Columbia River. Under the
unconfined aquifers are several confined aquifers. The groundwater
is not currently used but is monitored to assess contaminant
conditions.

Surface water is limited to the Columbia River which is the dominant
surface-water body on the Hanford Site. Small springs flow
intermittently, apparently influenced by changes in river level. The
Hanford Reach is the last free-flowing portion of the Columbia River
above Bonneville Dam. The Columbia River contains the only
remaining spawning habitat for native salmon on the main stem of
the river in the United States. Portions of the river's shoreline in the
100 Area are within the probable maximum 100 year plain of the
Columbia River. Due to irrigation practices, and in part to natural
conditions, three wetland areas are contained within the Wahluke
slope.

Existing land use in the 100 Area includes facilities support, waste
management, and undeveloped land. Facility support activities
include operations such as water treatment and maintenance of the
reactor buildings. The waste management land use designation
results from former uncontrolled disposal activities in areas now
know as "past practice waste sites" located mostly in the reactor
areas.

There are undeveloped lands located throughout the area that are the
least disturbed and contain minimal infrastructure.

An 18 mile stretch of the Columbia River is located within the 100
Area. The shoreline of the Columbia River is a valued ecological
area within the Hanford Site. Approximately 25% of the Wahluke
Slope Area (north of the Columbia River) is permitted to the U.S.
Fish and Wildlife Service, and is managed as the Saddle Mountain
Refuge, with limited public access. The remaining 75% is permitted
to the Washington State Department of Wildlife, and is operated as a
State Wildlife Recreation Area. Semi-arid land with a sparse
covering of cold desert shrubs and drought-resistant grasses
dominates the Hanford landscape. Forty percent of the areas annual
average of six and one quarter inches of rain occurs between



November and January.

The 100 Area, which encompasses approximately 68 km squared
bordering the south shore of the Columbia River, is the site of nine
retired plutonium production reactors. Two of the reactors (K-East
and K-West) reside in the 100-KR-2 Operable Unit in the 100-K
Area. Adjacent to each of these reactors is a spent nuclear fuel (SNF)
storage basin. The contents of those basins are addressed in this
record of decision (ROD).

The K Basins are currently being used to store irradiated (spent)
nuclear fuel from past operations. The basins are located inside the
reactor building and hold 1.3 million gallons of water each. The
water provides a radiation shield, as well as a thermal sink for heat
generated by the stored SNF. The SNF consists of metallic uranium
clad in either a Zircaloy or aluminum jacket. The cladding on some
of the SNF has been damaged, allowing contact between the
irradiated uranium and the basin water. Corrosion of the damaged
fuel results in transfer of radiounuclides to the basin water and
produces contaminated sludge.

The purpose of the K Basins CERCLA interim remedial action is to
mitigate the potential to release hazardous substances from the K
Basins. Within this scope is removal of the SNF, sludge, water, and
debris from the basins, pretreatment of the water, basin deactivation.
Other activities covered in the K Basins EIS and ROD, namely the
stabilization and interim storage of the SNF, are not addressed by
this interim remedial action. Stabilization and interim storage of the
SNF continue to be conducted under the authority of the Atomic
Energy Act of 1954 as analyzed via the NEPA process. The SNF
Cold Vacuum Drying (CVD) and Canister Storage Building (CSB)
facilities are being constructed to be equivalent to current Nuclear
Regulatory Commission (NRC) standards and operating procedures
being developed such that SNF management beyond the scope of this
CERCLA action does not present an endangerment to public health,
welfare, or the environment. The NEPA analysis of environmental
impacts associated with removing SNF, sludge, water, and debris
from the K Basins and pretreating the water were used in the
CERCLA process. Sludge treatment processes were not analyzed in
the NEPA process, but were analyzed in the CERCLA feasibility
study.

The area north of the Columbia River, known as the Wahluke Slope,
covers approximately 364 square km (140 sq. mi.), and is separated
from the rest of the site by the river. The Wahluke Slope is the
location of 39 waste sites which make up the 100-IU-3 OU. The 100



Area south of the Columbia River includes the other three units
addressed in this ROD (EPA/ROD/RIO-96/134). The Riverland Rail
Yard (100-IU-1 OU) is 34 sq. km. (13 sq. mi.) and is bordered by
Washington State Highway 24 to the south and east, the Columbia
River to the north, and the Hanford Site boundary to the west. The
Sodium Dichromate Barrel landfill (100-IU-4 OU) is 10.6 acres in
size, and is located between the 100-D and 100-H reactor areas. The
White Bluffs Pickling acid Cribs (100-IU-5 OU) are cumulatively
one-half acre in size, and are located about 2 km. (1.2 mi.) west of
the 100-F reactor.

The 100-BC-1 OU is one of the three OUs associated with the 100
B/C Area at the Hanford Site. The 100-BC-1 and 100-BC-2 OUs
address contaminant sources while the 100-BC-5 OU addresses
contamination present in the underlying groundwater. The 100-BC-1
OU encompasses approximately 1.8 square kilometers and is located
immediately adjacent to the Columbia River Shoreline. In general, it
contains waste units associated with the original plant facilities
constructed to support B Reactor operation, as well as the cooling
water retention basin systems for both B and C Reactors. The B
Reactor, constructed in 1943, operated from 1944 through 1968,
when it was retired from service. The C Reactor, constructed in
1951, operated from 1952 until 1969, when it also was retired from
service. Currently, the only active facilities in the 100-BC-1 OU are
those that extract and treat water from the Columbia River and
transport that water to other 100 Area and 200 Area facilities.
The 100-DR-1 OU is one of three OUs associated with the 100D/DR
Area at the Hanford Site. The 100-DR-1 and 100-DR-2 are source
OUs. The third OU, 100-HR-3 is the groundwater OU for D/DR and
H Areas. The 100 D/DR Area contains two reactors; the D reactor
associated with the 100-DR-1 OU, and the DR Reactor associated
with the 100-DR-2 OU. The D Reactor operated from 1944 to 1967
when it was retired. The DR reactor operated form 1950 to 1964
when it was retired. The 100-DR-1 OU encompasses approximately
1.5 square kilometers and is immediately adjacent to the Columbia
River. Currently, sanitary and fire protection water is provided to the
100-H and 100-F Areas from the 100-D Area.

The 100-HR-1 Source OU is one of two source OUs associated with
the 100-H Area at the Hanford Site. The 100-HR-1 and 100-HR-2
Source OUs address contaminant sources while the 100-HR-3
Groundwater OU addresses contamination in the underlying
groundwater. The 100-HR-1 Source OU encompasses approximately
0.41 square kilometers and is located immediately adjacent to the
Columbia River shoreline. The OU contains waste units associated
with the original plant facilities constructed to support the H Reactor.



The area also contains evaporation basins which received liquid
process wastes and non-routine deposits of chemical wastes from the
300 Area, where fuel elements for the N Reactor were produced.
These solar evaporation basins received wastes from 1973 through
1985 and are regulated under RCRA as treatment, storage, and
disposal facilities. The H Reactor complex was constructed after
World War II to produce Plutonium for use in military weapons. The
H Reactor operated from 1949 to 1965, when it was retired.
Currently there are no active facilities, operations, or liquid
discharges within the 100-HR-1 Source OU.

Groundwater in the 100-B/C Area flows in a northerly direction
towards the Columbia River. The depth to groundwater at high river
stage ranges from 22.89 m in well 199-B4-4, located near the B
Reactor, to 15.06 m in well 199-B3-47, located due north of the
166-B-14 sludge disposal trench. Groundwater in the 100-D/DR
Area flows in a north/northwest direction towards the Columbia
River. Groundwater in the 100-H Area generally flows in a
northeasterly direction towards the Columbia River. The
groundwater table elevation (above mean sea level) at normal to low
river stage ranges from 114.9 m in the southwest corner to
approximately 113.9m near the river. The groundwater gradient is
approximately 0.0006.

OU 2: (100-HR-3 and 100-KR-4)
The CERCLIS 3 OU2 for the Hanford Site concerns groundwater in
two segments of the Area. These segments are referred to as
100-HR-3 OU and 100-KR-4 OU.

The 100-HR-3 OU is located in the north-central part of the Hanford
Site along the Columbia River. This operable unit includes the
groundwater underlying the 100-D/DR and 100-H Reactor Areas and
a portion of the 600 Area. The 100-D/DR Area is the site of two
deactivated reactors: the 100-D Reactor, which operated from 1944
to 1967 and the 100-DR Reactor, which operated from 1950 to 1965.
The 100-H reactor operated from 1949 to 1965.

The 100-KR-4 OU is also located in the north-central part of the
Hanford Site, upriver of 100-HR-3. The 100-KR-4 Operable Unit
includes the groundwater underlying the 100-KR-1 and 100-KR-2
Operable Units. The 100-K Area is the site of two deactivated
reactors: the 100-K East Reactor, which operated from 1955 to 1971,
and the 100-K West Reactor, which operated from 1955 to 1970.

During the years of reactor operations, large volumes of reactor
coolant water containing chromium and radionuclides were



discharged to retention basins for ultimate disposal in the Columbia
River through outfall pipelines. Liquid wastes, containing significant
quantities of chromium from reactor operations, were also discharged
to the soil column at cribs, trenches, and french drains. Contaminant
plumes in groundwater resulted from these former waste disposal
practices. Groundwater contaminated with chromium is present
beneath the 100-D/DR, 100-H and 100-K Reactor areas and is
migrating toward and discharging into, the Columbia River. The
groundwater upwells into the river through the riverbed with minor
contributions from riverbank seepage.

The 100 Area Land Uses included Native American use and
agriculture before Hanford. The waste management land use
designation results from former uncontrolled disposal activities in
areas now know as past practice waste sites located throughout the
100 Area. There are undeveloped lands located throughout the area
that comprise approximately 90 percent of the land area within the
100 Area. These areas are the least disturbed and contain minimal
infrastructure. The shoreline of the Columbia River is a valued
ecological area within the Hanford Site. Wetlands along the
Columbia River are contained within the boundaries of the 100 Area
National Priorities List (NPL) site.

OU 27
US Department of Energy Hanford 100 Area, which encompasses
approximately 68 km squared bordering the south shore of the
Columbia River, is the site of the nine retired plutonium-production
reactors. The waste sites being considered for remediation in this
Interim Action Record of Decision (IAROD) are in the 100-BC-1,
100-BC-2, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2,
100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 OUs and
contaminated equipment and debris from the 105-B, 105-KW,
105-KE, 105-H and 105-D Reactor Buildings. The 100-IU-2 and
100-IU-6 OUs are former locations of temporary housing and
support facilities for the Manhattan Project and include the former
town sites of White bluffs and Hanford. Because of their process
history, the DOE, the US. Environmental Protection Agency (EPA),
and the State have determined that the waste sites of the 200-SW-3
waste site group are similar to liquid waste disposal sites in the 100
Area and will, therefore, be considered as part of the 100 Area
Remaining Sites. These waste sites received cooling water and
sludge from 100 Area reactor operations The remainder of the above
operable units include waste sites around the 100 Area production
reactors where liquid and solid radioactive wastes and industrial
chemicals were disposed to the soil.



Pre-Hanford uses included Native American usage and agriculture.
Existing land use in the 100 Area includes facilities support, waste
management, and undeveloped land. Facility support activities
include operations such as water treatment and maintenance of the
reactor buildings. The contaminated waste site land area resulted
from former uncontrolled disposal activities in areas know as
"past-practice waste sites" which are located throughout the 100
Area. Lastly, there are undeveloped lands that comprise
approximately 90% of the land area within the 100 Area. The
undeveloped areas are the least disturbed and contain minimal
infrastructure. A 20-km stretch of the Columbia River is located
within the 100 Area. The shoreline of the Columbia River is a valued
ecological area within Hanford Site. Portions of the shoreline with a
sparse covering of cold desert shrubs and drought-resistant grasses
dominates the Hanford Site's landscape. Wetlands along the
Columbia River are contained within the boundaries of the 100 Area
NPL site.

In 1992, the Hanford Future Site Uses Working Group recommended
that 100 Area be considered for the following four future land-use
options: Native American uses, Limited recreation, recreation-related
commercial use, and wildlife use; 105-B Reactor as a museum and
visitor center and wild life and recreational use.
For the purposes of this interim action, the RAOs are for
"unrestricted use," consistent with the previous 100 Area soil cleanup
decisions.

The 100-B/C Area (the 105-B Reactor) was constructed in 1943 and
operated from 1944 through 1968. The 105-Reactor, constructed in
1951, operated from 1952 until 1969, when it also was retired from
service. Currently, the only active facilities in the 100-BC-1 OU are
those that extract and treat water from the Columbia River and
transport that water to other 100 Area and 200 Area facilities. The
100-BC-1 and 100-BC-2 OUs, located in 100-B/C Area, include
contaminant sources, and the 100-BC-5 OU includes contamination
present in the underlying groundwater. The 100-BC-1 OU
encompasses approximately 1.8 km squared and is located
immediately adjacent to the Columbia River shoreline. In general,
the OU contains waste units associated with the original plant
facilities constructed to support B Reactor operation, as well as the
cooling water retention basin systems for both B and C Reactors.

The 100-D area encompassed the 105-DR Reactor which operated
from 1950 to 1964, when it was retired from service. Currently,
sanitary and fire protection water is provided to the 100-H and 100-F
Areas from the 100-D Area. The 100-DR-1 and 100-DR-2 are source



OUs in the 100-D Area. The 100-HR-3 is the groundwater OU for
the 100-D/DR Area contains two reactors: the 105 D Reactor
associated with the 100-DR-1 OU, and the 105-DR Reactor
associated with the 100-DR-2 OU. The D reactor operated from 1944
to 1967, when it was retired.
The 100-H Area comprised of the 105-H Reactor complex. It was
constructed after World War II to product plutonium for use in
military weapons. The H Reactor operated from 1949 to 965, when it
was retired from service. Currently, there are no active facilities,
operations or liquid discharges within the 100-HR-1 source OU. The
100-HR-1 and the 100-HR-2 source OUs, located in the 100-H Area,
include contaminant sources, and the 100-HR-3 groundwater OU
includes contamination present in the underlying groundwater. The
OU contains waste units associated with the original plant facilities
constructed to support the H Reactor. The are also contains
evaporation basins that received liquid process wastes and
non-routine deposits of chemical wastes from the 300 Area (where
fuel elements for the 105-N Reactor were produced). These solar
evaporation basins received wastes from 1973 through 1985 and are
regulated under the Resource Conservation and Recovery Act of
1976 as treatment, storage and disposal facilities.

The 100-F Area is situated in the north-central part of the Hanford
Site along the southern shoreline of the Columbia River,
approximately 32 km northwest of the city of Richland, Washington.
The 105-F Reactor was constructed from 1943 to 1945 and operated
from 1945 to 1965. Most of the facilities associated with the F
Reactor, other than the biological research facilities, were also retired
in 1965. The 100-FR-1 and 100-FR-2 source OUs, located in the
100-F Area, include contaminant sources, and the 100-FR-3
groundwater OU includes contamination in the underlying
groundwater. The OUs contain waste units associated with the
original plant facilities constructed to support F Reactor operation, as
well as the cooling water retention basin systems for the F Reactor
and biological laboratories for studying the effects of radiation on
plants and animals.
The 100-IU-2 and 100IU-6 OUs are the former locations of
temporary housing and support facilities for the Manhattan Project
and include the former town sites of White Bluffs and Hanford.
Waste sites in these OUs primarily consist of construction debris.

OU 15:
Operations in the 200 North Area were mainly related to irradiated
nuclear fuel storage. The purpose of the facilities in this area was to
provide a storage site for the fuel while the radioisotope decay
processes for many of the short-lived radioisotopes were occurring.



The area is located approximately 7 to 12 km south of the 100 Areas
and immediately north of the 200 Areas. The 200-CW-3 waste site
group includes contaminant sources resulting from the release of
cooling water from the fuel storage basins.

OU8:
The 100-NR-1 OU encompasses an area of approximately 405
hectares (over 1,000 acres) and contains the N Reactor, the Hanford
Generating Plant (HGP), and adjacent support facilities. Reactor
operations and former waste-handling practices have caused
contamination in the soil around the N Reactor, the HGP, and the
adjacent support facilities, and in the 100-NR-2-OU.

The 100-NR-2 OU encompasses the contaminated groundwater
underlying the 100-N Area. During the years of reactor operations
until shortly after reactor shutdown, large volumes of reactor coolant
wastewater containing activation and fission products, as well as
small quantities of corrosive liquids and laboratory chemicals
generated by various N Reactor operations, were discharged to the
soil through cribs and trenches. A groundwater pump and treat
system has been in operation since September 1995 as part of on
expedited response action at the 100-NR-2 OU. This system provides
removal of strontium-90 from extracted groundwater, treatment of
strontium-90 by ion exchange, and return of treated groundwater to
the unconfined aquifer using upgradient injection wells.

Throughout the operational history of the N Reactor, significant
spills were documented in unplanned release reports. The unplanned
release reports were used for reporting and tracking the activities
associated with each spill. Spills in the 100-N Area consisted of three
basic types: radioactive, corrosive, and petroleum. Response to
unplanned releases or spills depended on the location of the spill, the
constituents involved, and the potential impact to worker safety and
the environment. Spills that were likely to have an impact on humans
or the Columbia River were remediated, to the extent possible, at the
time of the spill to mitigate potential impacts.
The Department of Energy, Environmental Protection Agency, and
the Washington State Department of Ecology, also known as the
Tri-Parties, entered into the Federal Facility Agreement and Consent
Order in May 1989. The 100-NR-1 and 100-NR-2 OUs were
designated as units subject to Resource Conservation and Recovery
Act (RCRA) corrective action. In 1998, DOE published the results of
a Corrective Measures Study, that was conducted to gather
information to support selection of a remedial alternative to address
contamination at the 100-NR-1 and 100-NR-2 OUs. In a addition, a
qualitative risk assessment (QRA), comprised of both human health



and ecological risk assessments, was conducted to evaluate current
and potential effects of contaminants in the 100-NR-1 OU on human
health and the environment.

The structures and buildings associated with the 100-NR-1 OU have
a Superfund Removal Action Memorandum issued in January 1999
to authorize cleanup of the sites.

A Record of Decision addressing OU8 was completed in September
1999.

 
Remedy: The selected remedy is an interim remedial action to mitigate the

potential to release hazardous substances from the two 100-K Area
spent nuclear fuel (SNF) storage basins. Completion of this interim
remedial action prepares the basins for remediation as waste sites
100-K-42 (K-East Basin) and 100-K-43 (K-West Basin) under the
July 1999 100 Area Remaining Sites Interim Action record of
decision (ROD). The major components of the selected remedy in
this K Basins ROD consist of the following:

Removal of SNF: In the basins, the SNF will be loaded into baskets,
the baskets loaded into multi-canister overpacks, removed from the
K Basins and transported to the Cold Vacuum Drying (CVD) facility
located in the 100 K Area. This interim remedial action will be
completed upon receipt at the CVD, although it is expected that the
fuel will be dried at the CVD, then transported to the 200 Area of
Hanford for underground vault storage at the Canister Storage
Building, and ultimately disposed off-site at the national geologic
repository.

Removal of sludge from the K Basins: The sludge will be separated
into transuranic (TRU) and non-TRU fractions as it is removed to the
extent practicable. The description in this ROD is based on the
assumption that the majority of the sludge will be TRU and will be
transferred to a permitted storage and treatment facility in the 200
Area. The interim remedial action will be completed upon receipt at
the sludge storage and treatment facility, although it is expected that
the TRU sludge will then be managed with other Hanford TRU waste
and ultimately disposed off-site at the Waste Isolation Pilot Plant.
Non-TRU sludge will be transported to the Environmental
Restoration Disposal Facility (ERDF) located in the 200 Area,
treated to meet the waste acceptance criteria, and disposed.

Treatment and removal of water from the K Basins: Water treatment
at the K Basins will be done using the Integrated Water Treatment
System (IWTS) during operations as well as pre-treatment prior to



water removal from the basins. After pre-treatment in the basins, the
water will be pumped into tanker trucks and transported to the
Effluent Treatment Facility (ETF) in the 200 Area. The interim
remedial action will be completed upon receipt at the ETF, although
it is expected that water will then be further treated at the ETF and
disposed at the State Approved Land Disposal Site also located in the
200 Area.

Removal of Debris from the K Basin: The debris will be treated as
needed to meet the waste acceptance criteria of the storage or
disposal facility and transported to storage or disposal facilities.
Treatment may occur at the K Basins, at a separate debris treatment
facility or at the storage or disposal facility. It is anticipated that most
of the waste will be disposed of at the ERDF. Debris that does not
meet waste acceptance criteria for ERDF will be stored in an existing
permitted facility in the 200 Area. Debris storage in the 200 Area is
beyond the scope of the interim remedial action.

Deactivation of the basin: Material removed will be disposed as
debris.

Institutional Controls: The Department of Energy (DOE) will
maintain or implement access restrictions to prevent public access
until final remedial action is completed.

Retrieval of SNF, sludge, debris, and water from the basins; basin
deactivation; and treatment within the scope of this interim remedial
action will be designed by the DOE. The DOE will incorporate the
design into the Remedial Design Report/ Remedial Action work Plan
(RDR/RAWP). Treatment, storage, and disposal facilities will be
identified in the RDR/RAWP. The RDR/RAWP is subject to
approval by the U.S. Environmental Protection Agency. Subsequent
actions under the Comprehensive Environmental Response,
Compensation and Liability Act will remediate the basins and
releases of hazardous substances to the underlying soil and
groundwater and constitute the final remedy for the site.

The selected remedy reflects a combination of alternatives two
through nine.

Estimated Capital Costs: $1,719,700.00
Estimated Annual O&M Costs: Not Documented
Estimated Present Worth Costs: Not Documented

 
Text: Full-text ROD document follows on next page.
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DECLARATION OF THE RECORD OF DECISION 

SITE NAME AND LOCATION

USDOE Hanford 100 Area EPA ID# WA3890090076
100-KR-2 Operable Unit
Hanford Site
Benton County, Washington

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected interim remedial action for the K Basins in the U.S.
Department of Energy (DOE) Hanford 100 Area, Hanford Site, Benton County, Washington. The
selected action was chosen in accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund Amendments
and Reauthorization Act of 1986 (SARA), and to the extent practicable, the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP). This decision is based on the
administrative record for this site.

The State of Washington concurs with the selected remedy.

ASSESSMENT OF SITE

The response action selected in this Record of Decision (ROD) is necessary to protect the public
health or welfare or the environment from actual or threatened releases of hazardous substances
from the K Basins into the environment.

DESCRIPTION OF SELECTED REMEDY

The selected remedy is an interim remedial action to mitigate the potential to release hazardous
substances from the two 100-K Area spent nuclear fuel (SNF) storage basins. Completion of this
interim remedial action prepares the basins for remediation as waste sites 100-K-42 (K-East
Basin) and 100-K-43 (K-West Basin) under the July 1999 100 Area Remaining Sites Interim
Action ROD. The major components of the selected remedy in this K Basins ROD consist of the
following:

( Remove SNF from the K Basins. In the basins, the SNF will be loaded into baskets, the
baskets loaded into multi-canister overpacks, removed from the K Basins and transported
to the Cold Vacuum Drying (CVD) facility located in the 100 K Area. This interim
remedial action will be completed upon receipt at the CVD, although it is expected that
the fuel will be dried at the CVD, then transported to the 200 Area of Hanford for
underground vault storage at the Canister Storage Building, and ultimately disposed off-
site at the national geologic repository.

( Remove sludge from the K Basins. The sludge will be separated into transuranic (TRU)
and non-TRU fractions as it is removed to the extent practicable.
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– The description in this ROD is based on the assumption that the majority of
the sludge will be TRU and will be transferred to a permitted storage and
treatment facility in the 200 Area. The interim remedial action will be
completed upon receipt at the sludge storage and treatment facility,
although it is expected that the TRU sludge will then be managed with
other Hanford TRU waste and ultimately disposed off-site at the Waste
Isolation Pilot Plant.

–  Non-TRU sludge will be transported to the Environmental Restoration
Disposal Facility (ERDF) located in the 200 Area, treated to meet the
waste acceptance criteria, and disposed.

( Treat and remove water from the K Basins. Water treatment at the K Basins will be
done using the Integrated Water Treatment System (IWTS) during operations as well as
pre-treatment prior to water removal from the basins. After pre-treatment in the basins the
water will be pumped into tanker trucks and transported to the Effluent Treatment Facility
(ETF) in the 200 Area. The interim remedial action will be completed upon receipt at the
ETF, although it is expected that water will then be further treated at the ETF and
disposed at the State Approved Land Disposal Site also located in the 200 Area. 

( Remove debris from the K Basins. The debris will be treated as needed to meet the
waste acceptance criteria of the storage or disposal facility and transported to storage or
disposal facilities. Treatment may occur at the K Basins, at a separate debris treatment
facility, or at the storage or disposal facility. It is anticipated that most of the waste will be
disposed of at the ERDF. Debris that does not meet waste acceptance criteria for ERDF
will be stored in an existing permitted facility in the 200 Area. Debris storage in the 200
Area is beyond the scope of the interim remedial action. 

( Deactivate the basin. Material removed will be disposed as debris.
( Institutional Controls. The DOE will maintain or implement access restrictions to

prevent public access until final remedial action is completed.

Retrieval of SNF, sludge, debris, and water from the basins; basin deactivation; and treatment
within the scope of this interim remedial action will be designed by the DOE. The DOE will
incorporate the design into the Remedial Design Report / Remedial Action Work Plan
(RDR/RAWP). Treatment, storage, and disposal facilities will be identified in the RDR/RAWP.
The RDR/RAWP is subject to approval by the U.S. Environmental Protection Agency (EPA).
Subsequent actions under CERCLA will remediate the basins and releases of hazardous
substances to the underlying soil and groundwater and constitute the final remedy for the site.

STATUTORY DETERMINATIONS

This interim remedial action is protective of human health and the environment, complies with
Federal and State applicable or relevant and appropriate requirements directly associated with this
action, and is cost-effective. This interim remedial action utilizes permanent solutions and
alternative treatment technologies to the maximum extent practicable, given the limited scope of
the interim remedial action. This interim remedial action complies with the statutory preference
for remedies that employ treatment that reduces toxicity, mobility, or volume of contaminants as a
principal element. Subsequent actions are planned to fully address the threats posed by this
operable unit.
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Because this remedy will result in hazardous substances, pollutants, or contaminants remaining
on-site above levels that allow for unrestricted use and unrestricted exposure, a statutory review
will be conducted within five years after initiation of remedial action to ensure that the remedy is,
or will be, protective of human health and the environment. Because this is an interim remedial
action, review of this operable unit and the remedy will be ongoing as the DOE, EPA, and
Washington State Department of Ecology continue to develop and implement final remedial
alternatives for the operable unit and the 100 Area National Priority List (NPL) site.

The preamble to the NCP indicates that when non-contiguous facilities are reasonably close to
one another and wastes at these sites are compatible for a selected treatment or disposal
approach, CERCLA Section 104(d)(4) allows the lead agency to treat these related facilities as
one site for response purposes and, therefore, allows waste transfer between such non-contiguous
facilities without having to obtain a permit. The 100-K Area and the 200 Area are treated as one
site for response purposes for this interim remedial action. This is consistent with all previous
Hanford 100 Area RODs which required transfer of waste to the 200 Area.

DATA CERTIFICATION CHECKLIST

The following information is included in the Decision Summary section of this ROD. Additional
information can be found in the Administrative Record file for this site.

( Chemicals of concern (COCs) and their respective concentrations (see Section VII)
( Baseline risk represented by the COCs (see Section VII)
( Cleanup levels established for COCs and the basis for the levels is beyond the scope of this

interim remedial action (see Section IV and VI) 
( Current and future land and ground-water use assumptions used in the baseline risk

assessment and ROD are not included in this ROD because they are beyond the scope of
this interim remedial action (see Section VI) 

( Land and groundwater use that will be available at the site as a result of the Selected
Remedy are not included in this ROD because they are beyond the scope of this interim
remedial action (see Sections IV and VI) 

( Estimated capital, operation and maintenance (O&M), and total present worth costs;
discount rate; and the number of years over which the remedy cost estimates are projected
(see Section 10.7 and tables 9-1, and 10-1 for cost information. See Section 10.5 for
schedule) 

( Decisive factor(s) that led to selecting the remedy (i.e., describe how the Selected Remedy
provides the best balance of tradeoffs with respect to the balancing and modifying criteria)
(see Section X and the EIS discussion in Section II)
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Signature sheet for the Record of Decision for the USDOE Hanford 100- KR-2 Operable Unit K
Basins Interim Remedial Action between the United States Department of Energy and the United
States Environmental Protection Agency, with concurrence by the Washington State Department
of Ecology.
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Signature sheet for the Record of Decision for the USDOE Hanford 100-KR-2 Operable Unit K
Basins Interim Remedial Action between the United States Department of Energy and the United
States Environmental Protection Agency, with concurrence by the Washington State Department
of Ecology.
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Signature sheet for the Record of Decision for the USDOE Hanford 100-KR-2 Operable Unit K
Basins Interim Remedial Action between the United States Department of Energy and the United
States Environmental Protection Agency, with concurrence by the Washington State Department
of Ecology.
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DECISION SUMMARY

I. SITE NAME, LOCATION, AND DESCRIPTION

This Record of Decision (ROD) addresses the contents of the K Basins, which are located at the
Hanford Site. The Hanford Site is a 586 square mile Federal facility operated by the U.S.
Department of Energy (DOE) near Richland, Washington (figure 2, Hanford Site map). The
region includes the incorporated cities of Richland, Pasco, and Kennewick (Tri-Cities) and
surrounding communities in Benton, Franklin, and Grant counties. Four areas within the Hanford
Site were listed on the National Priorities List (NPL) in November 1989 under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA). The four
NPL Sites are the 100 Area, 200 Area, 300 Area, and 1100 Area.

The 100 Area, which encompasses approximately 68 km2 (26 mi2) bordering the south shore of
the Columbia River, is the site of nine retired plutonium production reactors. Two of the reactors
(K-East and K-West) reside in the 100-KR-2 Operable Unit in the 100-K Area. Adjacent to each
of these reactors is a spent nuclear fuel (SNF) storage basin (figure 2, 100-KR-2 Operable Unit
with K Basins). The contents of those basins are addressed in this ROD.

The K Basins are currently being used to store irradiated (spent) nuclear fuel from past
operations. The basins are located inside the reactor building and hold 1.3 million gallons of
water each. The water provides a radiation shield, as well as a thermal sink for heat generated by
the stored SNF. The SNF consists of metallic uranium clad in either a Zircaloy or aluminum
jacket. The cladding on some of the SNF has been damaged, allowing contact between the
irradiated uranium and the basin water. Corrosion of the damaged fuel results in transfer of
radionuclides to the basin water and produces contaminated sludge. The SNF, sludge, water, and
debris in the basins are described further in Section V, Site Characteristics.
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II. SITE HISTORY AND ENFORCEMENT ACTIVITIES

The Hanford Site was established during World War II as part of the "Manhattan Project" to produce
plutonium for nuclear weapons. Hanford Site operations began in 1943 and continued until 1990
producing nuclear materials for the nation's defense. Past Hanford Site operations resulted in the planned
and unplanned release to the environment of large quantities of radioactive and hazardous substances.
More than 2,000 waste sites have resulted.

In 1988, the Hanford Site was scored using the EPA's Hazard Ranking System. As a result of the scoring,
four areas within the Hanford Site were added to the NPL in November 1989 (the 100 Area, the 200
Area, the 300 Area, and the 1100 Area). Each of these areas was further divided into operable units (a
grouping of individual waste units based primarily on geographic area and common waste sources). The
100 Area NPL site consists of 17 source operable units (comprising contaminated sources such as soils,
structures, debris, and burial grounds) and five groundwater operable units. The K Basins are contained
in the 100-KR-2 Operable Unit.

In anticipation of the NPL listing, DOE, the U.S. Environmental Protection Agency (EPA), and the
Washington State Department of Ecology (collectively, the Tri-Parties) entered into a Federal Facility
Agreement and Consent Order in May 1989 known as the Tri-Party Agreement. This agreement
established a procedural framework and schedule for developing, implementing, and monitoring remedial
response actions at the Hanford Site. The agreement also addresses Resource Conservation and
Recovery Act (RCRA) compliance and permitting.

The K-East and K-West Reactors operated from 1955 until 1970 and 1971, respectively. Most of the
SNF in the K Basins was removed at the time of the shutdown. The K Basins were reused to store SNF
from the N Reactor beginning in 1975 for K East and 1981 for K West and continues today. The K
Basins presently contain SNF, contaminated sludge, water, and debris. Past leaks from the basins have
contaminated the underlying soil and groundwater. The basins' integrity continues to degrade with age as
does the condition of the SNF which increases risk to the environment and poses potential safety issues.

In the early 1990s, the DOE determined that action was necessary to mitigate further releases from the
basins and SNF degradation. The DOE used the National Environmental Policy Act of 1969 (NEPA)
process to evaluate alternatives for action and issued an environmental impact statement (EIS) in 1995.
The alternatives focused on managing the SNF, with secondary discussions of the sludge, water, and
debris. The alternative selected in the resulting 1996 NEPA ROD was to remove the SNF from the
basins, stabilize it at a facility located in the 100-K Area, and place it in interim storage in the 200 Area in
central Hanford. The selected alternative also included removal and pretreatment of the water and
transfer to an existing treatment facility in the 200 Area; removal of the sludge and transfer to either a
tank or solid waste management facilities in the 200 Area; removal of the debris and transfer to solid
waste management facilities in the 200 Area; and preparation of the basins for deactivation and turnover
to the decontamination and decommissioning program.

When DOE's schedule for implementing the NEPA selected remedy was delayed, certain activities that
were covered in the K Basins EIS directly related to mitigating the potential to release hazardous
substances from the basins to the environment were brought under CERCLA
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authority. CERCLA provided EPA the vehicle for a legally enforceable schedule under the Tri-
Party Agreement and also allows for cost-effective disposal of waste to the Environmental
Restoration Disposal Facility (ERDF) that can only accept Hanford Site CERCLA waste.

The purpose of the K Basins CERCLA interim remedial action is to mitigate the potential to
release hazardous substances from the K Basins. Within this scope is removal of the SNF, sludge,
water, and debris from the basins, pretreatment of the water, and basin deactivation (see figure 1).
Other activities covered in the K Basins EIS and ROD, namely the stabilization and interim
storage of the SNF, are not addressed by this interim remedial action. Stabilization and interim
storage of the SNF continue to be conducted under the authority of the Atomic Energy Act of
1954 as analyzed via the NEPA process. The SNF Cold Vaccum Drying (CVD) and Canister
Storage Building (CSB) facilities are being constructed to be equivalent to current Nuclear
Regulatory Commission (NRC) standards and operating procedures being developed such that
SNF management beyond the scope of this CERCLA action does not present an endangerment to
public health, welfare, or the environment. The NEPA analysis of environmental impacts
associated with removing SNF, sludge, water, and debris from the K Basins and pretreating the
water were used in the CERCLA process. Sludge treatment processes were not analyzed in the
NEPA process, but were analyzed in the CERCLA feasibility study.
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III. COMMUNITY PARTICIPATION

The K Basins project has had very high visibility for half a decade with frequent dialogue with
involved community stakeholders and Native American Tribes. Included in that community
participation were four notable formal public comment opportunities: as part of DOE's NEPA
efforts in 1995, around July 1997 and again in October 1998 on cleanup milestones for the Tri-
Party Agreement, and then for the Proposed Plan leading to this ROD.

The Tri-Parties developed a Community Relations Plan in April 1990 as part of the overall
Hanford Site restoration. The Plan was designed to promote public awareness of the
investigations and public involvement in the decision-making process. The community relations
plan was updated in 1993 and again in 1996 to enhance public involvement.

A fact sheet supporting the Feasibility Study and Proposed Plan public comment was mailed to
over 1200 people who have identified themselves as "highly interested" in the Hanford cleanup.
This mailing list included the members of the Hanford Advisory Board (a citizen / stakeholder
site-specific advisory board), Native American Tribes who have reserved treaty rights to
Hanford-related resources, and Natural Resource Trustees. A calendar of Hanford events that
listed this public comment period, public meeting, and point of contact was mailed to over 3700
people who have identified themselves as "interested" in the Hanford cleanup. The Proposed Plan
and Focused Feasibility Study Document were available to the public in both the Administrative
Record and the Information Repositories maintained at the locations listed below. The documents
were posted on the Internet with the Internet address advertised in the fact sheet and newspaper
ad. The newspaper ad was run twice in the Tri-City Herald newspaper, on the Sunday before
public comment started and again on the Sunday before the public meeting. These documents
underwent a 45-day public comment period from May 15, 1999 to June 28, 1999 and a public
meeting was held in Richland, Washington on June 10, 1999. Focus sheets and Proposed Plans
were distributed upon request.

ADMINISTRATIVE RECORD

U.S. Department of Energy
Richland Field Office
Administrative Record Center
740 Stevens Center
Richland, Washington 99352

INFORMATION REPOSITORIES

Universities of Washington
Suzzallo Library
Government Publications Room
Mail Stop FM-25
Seattle, Washington 98195
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Gonzaga University
Foley Center
E. 502 Boone
Spokane, Washington 99258

Portland State University
Branford Price Millar Library
Science and Engineering Floor
SW Harrison and Park
P.O. Box 1151
Portland, Oregon 97207

DOE Richland Public Reading Room
Washington State University, Tri-Cities
100 Sprout Road, Room 130
Richland, Washington 99352

Six individuals provided public comments. These comments and EPA responses are included in
the Responsiveness Summary, which is attached to this ROD. This decision document presents
the selected interim remedial action for the fuel, sludge, water, debris, and deactivation of the
basins in order to mitigate the potential to release hazardous substances from the basins. The
selected interim remedy is chosen in accordance with CERCLA, as amended by SARA, and to the
extent practicable, the National Contingency Plan (NCP). The decision for these operable units is
based on the Administrative Record.
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IV. SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

The goal of the CERCLA interim remedial action is to mitigate the potential to release hazardous
substances from the K Basins. This will be achieved by removing SNF, sludge, water, and debris,
and conducting contaminant removal during deactivation of the basins. The scope of the K Basins
CERCLA interim remedial action consists of the following:

w Remove SNF, sludge, debris, and water from the basins.
w Transfer SNF to the 100-K Area Cold Vacuum Drying facility.
w Transfer sludge to the 200 Area sludge treatment and storage facility or the ERDF.
w Treat non-TRU sludge to meet ERDF waste acceptance criteria and dispose at ERDF.
w Treat water with the Integrated Water Treatment System (IWTS) and transfer it to the

Effluent Treatment Facility(ETF).
Treat debris, and transfer to disposal or storage facilities in the 200 Area.
Deactivate the basins. Removed material will be managed as debris.

The scope of this CERCLA interim remedial action does not include the following:

w Stabilization, interim storage, or final disposition of the SNF
w Treatment of sludge for interim storage at the 200 Area sludge treatment and storage

facility
w Interim storage or final disposition of the sludge, water, or debris (except for any

disposal at the ERDF which is part of this CERCLA interim remedial action)
w Final decontamination and decommissioning of the basin structures or remediation of

underlying soil and groundwater.

Stabilization and interim storage of the SNF continue to be conducted under the authority of the
Atomic Energy Act of 1954 as analyzed by DOE via the NEPA process. Treatment, storage, or
disposal facilities in the 200 Area for sludge, water, or debris are all regulated by existing permits
or RODs from EPA and/or the State of Washington. Operation of those facilities are beyond the
scope, but will receive waste from this interim remedial action.

The contents of the K Basins must be removed before it will be practical to remediate the basin
structures or underlying soil. The basin structure and underlying soil are included as waste sites
100-K-42 (K-East Basin) and 100-K-43 (K-West Basin) in the 100 Area Remaining Sites Interim
Action ROD signed July 1999. The selected remedy for these waste sites is excavation, treatment
as necessary, and disposal at the ERDF according to cleanup levels set forth in the Remaining
Sites ROD. The cleanup levels in the Remaining Sites ROD were established to support
unrestricted human surface use and protection of the groundwater and Columbia River.
Remediation of contamination in groundwater is addressed through 100-KR-4 Operable Unit
decision documents: For example, the April 1996 100-KR-4 interim remedial action ROD
addresses a chromium plume originating from liquid discharge to the nearby 116-K-2 liquid waste
trench.

Generally, the Hanford 100 Area is being cleaned up to Washington State's Model Toxics Control
Act standards for non-radionuclides for human residential exposure. Radionuclide contaminants
are being cleaned up to 15 mrem/year above background radiation dose also based
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on a residential exposure. Waste is being removed from the 100 Area, which is adjacent to the
Columbia River, to the 200 Area in central Hanford. The 200 Area is intended for long-term
storage and disposal. Some of the waste sent to the 200 Area, such as the SNF and transuranic
(TRU) sludge is ultimately expected to be sent off-site. This CERCLA interim remedial action is
consistent with the waste management approach used in other CERCLA decision documents.

This is an interim remedial action ROD. Therefore review of this operable unit and the remedy
will be ongoing as the Tri-Parties continue to develop and implement final remedial alternatives
for the operable units and the 100 Area NPL site. Because this remedy will result in hazardous
substances remaining on-site above health-based levels, EPA will conduct a review within five
years after commencement of remedial action to ensure that the remedy continues to provide
adequate protection of human health and the environment.
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V. SITE CHARACTERISTICS

The Hanford Site occupies 586 square miles within the semiarid Pasco Basin of the Columbia
Plateau in southeastern Washington. The Columbia River flows through the northern part of
Hanford and, turning south, forms the eastern boundary of the site. The river is bounded by wide
expanses of uplands. These uplands contained abundant natural resources, including native plants,
wildlife, and geologic resources. In addition, the Pasco Basin is where the Snake River and the
Yakima River join the Columbia River, providing a wealth of riparian areas as well as an excellent
means of transportation throughout the semiarid inland northwest. These rivers contained
enormous fisheries.

The entry of the U.S. into World War II and the decision to develop an atomic bomb led to a
search for a suitable place to locate plutonium production and purification facilities. The U.S.
Army Corps of Engineers selected the site near the towns of White Bluffs and Hanford because of
the remote location, good climate, and, most important, the abundant supply of hydroelectric
power and clean water from the Columbia River. The selection was made in early 1943.
Plutonium for nuclear weapons were produced in nuclear reactors built along the Columbia River
at the Hanford Site. Two of the nine total reactors are the K-East and K-West reactors which
operated from 1955 to 1970 and 1971, respectively. Adjacent to each of these reactors are SNF
storage basins (i.e. the K-East and K-West Basins).

The K-East and K-West Basins are currently being used to store irradiated nuclear fuel elements
from past operations. The basins are located inside the reactor building and hold 1.3 million
gallons of water in each basin. The water provides a radiation shield, as well as a thermal sink for
heat generated by the stored SNF. The SNIF consists of uranium clad in a metallic jacket. The
cladding on some of the SNF has been damaged, allowing contact between the irradiated uranium
and the basin water. Corrosion of the damaged fuel results in transfer of radionuclides to the basin
water and produces contaminated sludge. The materials and wastes that will be addressed by the
interim remedial action consist of the SNF, sludge, water, and debris that are further described in
Sections 5.1 through 5.4

5.1 Spent Nuclear Fuel

Approximately 2,100 metric tons (2,300 tons) of SNF are stored in the K-East and K-West
Basins. Most of the fuel is from the past operation of the N Reactor. The SNF consists primarily
of metallic uranium, but also includes plutonium and radioactive fission and activation products.
The fuel is encased in either a Zircaloy or aluminum cladding.

The K-East Basin contains about 1,150 metric tons (1,260 tons) of SNF, stored underwater in
3,673 open-top canisters. Most of this SNF has been stored for varying lengths of time ranging
from 9 to 25 years. Much of the SNF stored in the K-East Basin is damaged, and it has been
estimated that about one percent of the original mass of the fuel has corroded because of cracks
and breaks in the cladding which has contributed to the volume of radioactive sludge in that basin.

The remainder of SNF, approximately 953 metric tons (1,050 tons), is stored underwater in the
K-West Basin in 3,817 closed canisters. Because the SNF was placed in closed containers before
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storage, corrosion products were retained within the canisters and the volume of sludge
accumulated on the floor of the K-West Basin is much smaller than in the K-East Basin. As
discussed in Section VI, removal of the SNF from the K Basins is included within the scope of
this interim remedial action, although stabilization, interim storage and final disposition are not.

5.2 Contaminated Sludge

The K Basins contain a total of about 1800 cubic feet of highly-radioactive sludge that resides on
the basin floors, in the basin pits, and in the SNF storage canisters. Sludge will also be generated
as the SNF is washed prior to removing it from the basins. The composition of the sludge is
complex and varies depending on the location and the basin. Sludge consists of SNF corrosion
products (including metallic uranium, uranium hydrides and oxides, plutonium, fission and
activation products, and aluminum and zirconium compounds from the cladding), metal oxides
from corrosion of basin equipment including aluminum SNF canisters, ion exchange media from
the water treatment system, concrete grit from the basin walls, sand, and dirt.

Sludge components are not uniformly distributed throughout the basin sludge. Large quantities of
SNF corrosion products in the floor and pit sludge are a result of the open tops, and in some cases
open-screened bottoms, of the SNF storage canisters in the K-East Basin. Sludge in the K-East
Basin canisters themselves consists primarily of fuel corrosion products.

There is very little sludge on the floor of the K-West Basin, and what there is appears to consist
primarily of dust and sediment. The floor sludge is not expected to contain significant amounts of
fuel corrosion products because the canisters in the K-West Basin have closed tops and bottoms,
but there are still low levels of radioactivity in the floor sludge. Only one of the areas in the
K-West Basin (the North Loadout Pit) contains a significant amount of sludge and this is likely to
consist of a mix of sand and fuel corrosion products. Because the canisters in the K-West Basin
are completely closed, any sludge in them is expected to derive almost exclusively from SNF and
consist of fuel corrosion products.

Based on sludge characterization data, the sludge designates as a TRU waste (a radioactive waste
that contains greater than 100 nanocuries per gram of transuranic radionuclides with a half life
greater than 20 years) under the Atomic Energy Act. It might also be a dangerous waste under the
Resource Conservation and Recovery Act (RCRA) and the state Hazardous Waste Management
Act based on total concentrations of cadmium, chromium, and lead. Finally, the sludge is
regulated as a PCB (polychlorinated biphenyl) remediation waste under the Toxics Substance
Control Act due to small amounts of incidental contamination with PCBs.

5.2.1 Sludge Management Concerns

Concerns that were important in evaluating remedial alternatives for the sludge included the
following:

w The surface dose for an unshielded container of sludge is many times higher than the
200-mrem/hr limit for contact-handled waste. The contact dose associated with floor and
pit sludge could be as high as 128,000 mrem/hr and the contact dose rate associated with
canister and wash sludge could be as high as 1.75 million mrem/hr. Because of this, it is
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anticipated that containers of sludge will need to be managed as a remote-handled waste
unless special overpacking is provided.

w The high concentrations of fissile materials (uranium and plutonium) require careful
evaluation of criticality control for all activities involving the sludge.

w Metal fines and metal hydrides in the sludge (e.g., uranium, uranium hydride, and
zirconium) are potentially pyrophoric, reactive, and capable of generating flammable gas.

5.3 Contaminated Water

Each basin contains approximately 1.3 million gallons of water that is used to shield and cool the
SNF. The water is currently maintained in a closed-loop system and is continually recycled from
the basins, circulated through existing treatment systems, then returned to the basins. This
treatment is necessary to maintain adequate water quality (e.g., reduce cloudiness) and reduce
concentrations of soluble radionuclides. Based on current chemical characterization data, the
water is not regulated as a dangerous waste or as a PCB remediation waste. As outlined in
Section IV, the interim remedial action is limited to pretreatment of the water using the in-basin
treatment system and transport to the ETF.

5.4 Contaminated Debris

Basin debris comprises a wide spectrum of materials. These include approximately 7,500 fuel
canisters, old basin equipment and piping, hand tools, fuel canister storage racks, construction
materials from the basins, equipment used for basin clean out, components of the basin water
pretreatment system, and waste generated during deactivation of the basins such as contaminated
equipment and structural materials.

Most of the debris is expected to designate as low-level radioactive waste under the Atomic
Energy Act. Some of the debris may designate as mixed (radioactive and dangerous) waste, TRU
waste, or mixed TRU waste, depending on the chemical composition of the debris itself and
residual sludge attached to the debris. The debris is also regulated as a PCB remediation waste
where it has contacted sludge.
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VI. CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

Current land use in the 100 Area of Hanford includes facilities support, environmental cleanup,
and waste management. Facilities support activities include operations such as water treatment
and maintenance of the reactor buildings. Environmental cleanup activities include excavation of
contaminated soil, groundwater extraction and treatment, and building decontamination and
decommissioning. Waste management activities include surveillance and maintenance of former
disposal waste sites now know as "past-practice sites" located throughout the 100 Area as well as
management of wastes generated during other 100 Area activities. There are also substantial
tracts of undeveloped land located throughout the 100 Area that comprise approximately 90
percent of the land area within the 100 Area. These areas have been disturbed very little and
contain minimal infrastructure.

Future land use of the 100 Area has not been determined. 100 Area waste sites are being
remediated so as not to preclude any future surface use. Groundwater is currently used for
monitoring contaminant plumes and is subject of a number of CERCLA cleanup actions. The
groundwater meets state technical standards for a potential drinking water source (pumpability
and total dissolved solids), but because of contamination from Hanford Site operations, it would
not be useable for any purpose in its present condition. Future use of the groundwater has not
been determined and depends in large part on cleanup capabilities and future land use.
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VII. SUMMARY OF SITE RISKS

The hazardous substances addressed by this interim remedial action are derived from the SNF and
include the SNF, sludge, debris, and water present in the K-East and K-West Basins and
contamination removed as part of deactivation. These items were described in Section V. Basin
leaks have contaminated underlying soil and groundwater which contributes to the risk from the
basins and hence the need for this interim remedial action. This interim remedial action addresses
the contents of the basins to mitigate the potential for future releases. The two basin structures
and underlying contaminated soil have been addressed in the July 1999 Remaining Sites Interim
Remedial Action ROD, and groundwater is being addressed in 100-KR-4 Operable Unit decision
documents as described in Section IV.

The contaminants of concern in the K Basins that drive the risk evaluation are primarily
radionuclides. The basins contain about 55,000,000 curies of radioactivity. Concentrations of
radionuclides in the K Basins sludge and SNF are such that unshielded exposure would result in a
significant radiation dose. Potential risks to human health and the environment associated with
current conditions at the K Basins include the following:

Potential for releases. The basins have leaked millions of gallons of contaminated water to the
groundwater that discharges to the nearby Columbia River. Monitoring wells between the basins
and the Columbia River have documented the radioactive plume. Tritium has been measured over
a hundred times the drinking water standard of 20,000 pCi/L. Strontium-90 has been measured
over a thousand times the drinking water standard of 8 pCi/L. Any substantial release of water or
sludge from the basins causes further degradation of the groundwater. Deficiencies at both basins
continue to present a potential for future leaks.

Fuel degradation. The SNF was not designed for long-term storage in water. However, some of
the SNF has been stored underwater in the basins for more than 20 years. In the K-East Basin,
damaged fuel cladding surrounding the metallic uranium fuel elements has allowed water to
corrode the fuel. The corrosion further damages the fuel, releasing radioactive material to the
water and contributing to the buildup of a thick layer of sludge on the basin floor.

Basin Design and seismic adequacy. As the basins continue to age there is a potential for
further loss of structural integrity and further releases from the basins to the environment. The K
Basins were designed to consensus codes and standards of the early 1950s. The K Basins have
currently exceeded their 20-year design life by more than 20 years. Upgrades to equipment and
systems are required to ensure occupational safety and environmental protection. The basins do
not provide confinement of radioactive materials released to the air, nor liquid released in the
event of a leak. In addition, the basins were not designed to modem seismic criteria. Basin
failure during a seismic event could allow large volumes of water to leak to the soil. Failure to
maintain a sufficient amount of water to cool the SNF and sludge and provide shielding for
workers would allow the SNF and sludge to dry and heat, resulting in an airborne release of
radionuclides.

Location. The K Basins are located approximately 430 m (1,400 ft) from the Columbia River.
The proximity of the basins to the river increases the likelihood that the river would become
contaminated as a result of a leak from the basins and migration to the soil and groundwater.
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Occupational exposure. The lack of confinement for the corroding fuel in the K-East Basin has
resulted in higher than desired radiation exposure to workers during routine and non-routine
activities. Dose reduction activities are underway at the basin. These activities are designed to
improve overall occupational safety at the K Basins but are not expected to achieve current
standards for occupational exposure for prolonged storage at the K Basins.

Risk Summary A major natural event (e.g., seismic event) could release most or all of the basin
water and potentially some of the basin sludge to the subsurface environment, where it could
leach to groundwater and be transported to the Columbia River. The potential risk to the
environment and human health combined with the continued occupational risk to workers justifies
this interim remedial action. The response action selected in this ROD is necessary to protect the
public health or welfare or the environment from actual or threatened releases of hazardous
substances from the K Basins into the environment.
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VIII. REMEDIATION OBJECTIVES

The overall purpose of this interim remedial action is to mitigate the potential to release
hazardous substances from the K Basins by removing the SNF, debris, sludge, and water from the
K Basins, deactivate the basins, and transfer the SNF and waste to facilities that will manage them
in a manner that protects human health and the environment. The scope of this interim remedial
action does not include final disposition of the basin structures themselves or remediation of the
underlying soil or groundwater. Disposition of the basins, contaminated soil, and groundwater has
been or will be addressed under other CERCLA actions as described in Section IV. This interim
remedial action only addresses the immediate risks associated with the contaminants in the basins.
Enforceable Tri-Party Agreement milestones have been established to accomplish this interim
remedial action in a safe and expeditious manner. Final cleanup levels appropriate to future use
scenarios are beyond the scope of this interim remedial action, and have been or will be set in
other CERCLA decision documents.

The Remedial Action Objectives are as follows:

( Reduce the potential for future releases of hazardous substances from the K Basins to the
environment.
S- Remove hazardous substances from the K Basins near the Columbia River in a safe

and timely manner. 
S Provide for safe treatment, storage, and final disposal of the SNF, sludge, water,

and debris removed from the K Basins. 
S Prevent further deterioration of the SNF. 

( Reduce occupational radiation exposure to workers at the basins. 
( Address the sludge management concerns identified in Section 5.2.1. 
( Develop the most cost effective site-wide approach, consistent with the CERCLA nine

criteria, for treatment, storage, and disposal of sludge. 
( Treat, store, and/or dispose of sludge soon after removal.
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IX. DESCRIPTION OF ALTERNATIVES

The K Basin project had undergone a NEPA analysis of alternatives (see Section II) leading to a
definitive decision for the SNF, water, debris, and deactivation. Therefore, the focus of the
feasibility study was sludge treatment. Five remedial action alternatives were included in the
focused feasibility study and proposed plan. Their names derive from the type of treatment of the
sludge. Except for no action, all the alternatives are identical with respect to SNF, water, debris,
and deactivation.

The remedial alternatives for the sludge consist of the following:

Alternative 1: No Action
Alternative 2: Chemical Treatment
Alternative 3: Physical Treatment
Alternative 4: Thermal Treatment
Alternative 5: Solidification

9.1 Overview of Alternatives Development for Sludge

The sludge treatment alternatives were developed with the intent of treating the K Basins sludge
as a unique waste stream before combining it with other Hanford waste for final treatment and
disposal. The feasibility study showed there were implementability issues and high costs (see table
9-1) for all of the treatment alternatives. Treatment of K Basins sludge as a unique waste form
would not take full advantage of the economies of scale possible by combining with other large
capacity waste treatment processes under development at Hanford. Therefore, this ROD is not
selecting any of the sludge treatment alternatives for large-scale implementation for K Basins
sludge.

Just prior to public comment, an additional alternative analysis supported doing the minimal
treatment of sludge necessary to support storage in existing permitted regulated facilities in the
200 Area. The K Basins sludge would then be treated and disposed as part of the much larger
TRU waste stream at Hanford that is addressed under milestone M-91 in the Tri-Party
Agreement. Most of the sludge is not expected to need treatment prior to storage in the 200 Area.
Any treatment that would be needed prior to storage would be done as a permitted action at the
storage facility.

A small portion of the sludge that is non-TRU may be isolated from the rest of the sludge and
undergo treatment by one of more of these alternatives to meet ERDF waste acceptance criteria.
The original sludge treatment alternatives are described briefly in the following section as they
may be applied in a small scale to a small portion of the sludge if needed to meet the waste
acceptance criteria of ERDF.

9.1.1 Alternative 1: No Action

The No Action Alternative represents a situation where there would be continued storage of the
SNF, sludge, debris, and water in the K Basins for up to 40 years with no modifications except
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for routine maintenance, monitoring, and ongoing safety upgrades. There would be no major
upgrades to significantly enhance storage capabilities.

9.1.2 Alternative 2: Chemical Treatment

Acid would be used to dissolve the sludge to reduce the size of sludge particles (a part of
criticality control) and make metals less reactive. Iron or depleted uranium that absorbs
radioactive energy would be added to the acid solution to prevent criticality. Chemicals would be
added to neutralize and adjust the solution. Treated sludge would be stored in an existing 200
Area storage facility.

9.1.3 Alternative 3: Physical Treatment

Two types of physical treatment were combined for this alternative; grinding/milling and physical
separation based on particle size. A high-energy mill would be used to grind the sludge to reduce
the size of sludge particles (a part of criticality control) and make metals less reactive. Large
particles would be separated and recycled to the grinder. Iron or depleted uranium would be
added to the solution after grinding to prevent criticality. Chemicals would be added to adjust the
solution. Treated sludge would be stored in the 200 Area sludge storage facility.

9.1.4 Alternative 4: Thermal Treatment

Two thermal treatment options evaluated were vitrification and calcination. The sludge would be
separated into three streams as it was removed from the basins: small particles, large particles, and
organic resin beads. The small particles would be vitrified or calcined. The large particles would
be dissolved in acid, then vitrified or calcined. The glass would be stored in the 200 Area of the
Hanford Site and eventually shipped offsite to the national geologic repository. Calcined waste
would be packaged and stored in the 200 Area of the Hanford Site and eventually shipped offsite
to the Waste Isolation Pilot Plant (WIPP). The thermal process would be designed so that the
treated waste would meet the requirements for offsite disposal at a permitted facility. (Interim
storage and disposal of the treated sludge are not part of this interim remedial action.) During
sludge treatment, insoluble solids (such as zirconium) would be separated from the sludge. The
organic resin beads and insoluble solids would contain radionuclides and some of the PCBs. They
would be treated as appropriate and disposed at the ERDF or at the Waste Isolation Pilot Plant in
New Mexico.

9.1.5 Alternative 5: Solidification

The sludge would be separated into three streams as it is removed from the basins: organic resin
beads, small particles, and large particles. The sludge containing small particles would be oxidized
in hot water and the sludge containing large particles would be oxidized in small furnaces. The
organic resin beads and oxidized sludge would be combined and solidified using materials such as
Portland cement. The solidification process would be designed to meet final disposal
requirements.

9.2 COMMON ELEMENTS
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This section describes management of the SNF, water, and debris, and deactivation that is the
same in each of the action alternatives. Note that sludge management, which was different among
the alternatives, was addressed in section 9.1.

9.2.1 Spent Nuclear Fuel Management

SNF will be removed from the basins, dried, and placed into dry storage. Drying will be done at
the CVD facility in the 100-K Area, and dry storage will be at the CSB in the 200 Area. Drying at
the CVD facility and interim storage at the CSB are not part of this CERCLA interim remedial
action. The cold vacuum drying process and interim storage continue to be authorized under the
Atomic Energy Act as evaluated under NEPA. The specific activities conducted under the
authority of this CERCLA interim remedial action are as follows:

( The SNF will be agitated to loosen and remove sludge and corrosion product; the sludge
and corrosion product will remain in the basin to be consolidated with other sludge. 

( The SNF will be placed into fuel baskets, and the fuel baskets will be placed inside
multi-canister overpacks (MCOs). 

( The MCOs will be closed and transferred to the CVD for drying. The CVD has been
constructed in the 100-K Area near the K Basins. 

( Liquid drained from the MCOs at the CVD and during further processing will be returned
to the K Basins for recycling, or transferred to the ETF.

The SNF retrieval, washing, and packaging activities at the basins could potentially generate
emissions such as airborne particulate. These activities will be conducted under water to control
the generation of airborne particulate.

The CVD is an appropriate facility for drying the SNF. The CVD is being designed and
constructed to achieve nuclear safety equivalence comparable to Nuclear Regulatory
Commission-licensed facilities. The use of standards consistent with Nuclear Regulatory
Commission requirements provides a high level of safety and environmental protection.

9.2.2 Water Management

The K Basins together contain about 9.8 million L (2.6 million gal) of contaminated water. Under
all the action alternatives the water will be treated in the basins with the IWTS, removed and
transferred to the ETF in the 200 Area for further treatment, then disposed at the State-Approved
Land Disposal Site in the 200-Area. The activities that are part of this CERCLA interim remedial
action are in-basin treatment, removal, and transfer to the 200 Area. Treatment at ETF and
disposal at the State-Approved Land Disposal Site are not part of this CERCLA interim remedial
action.

9.2.3 Debris Management

Debris is defined as any solid waste resulting from this CERCLA interim remedial action,
excluding SNF, sludge, and wastewater. Debris includes items located both above and below the
water in the basins, wastes generated from operation of the water and sludge treatment systems,
and wastes generated during basin deactivation. Debris may also be generated during
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deactivation of sludge treatment facility(ies) or equipment done as part of this CERCLA interim
remedial action.

Under all the action alternatives the debris will be removed from the K Basins. Debris will be
treated as necessary to meet the waste acceptance criteria for disposal at ERDF. If debris cannot
be treated to ERDF waste acceptance criteria, then the debris will be transferred to an existing
permitted waste management facility appropriate for the designation. When the debris is received
at the storage or disposal facility, further waste management is beyond the scope of this interim
remedial action.

9.2.4  Basin Deactivation

Deactivation will remove additional hazardous materials and place the basins into a condition such
that they can be maintained safely with minimal surveillance and maintenance until remediation of
the basin structure and releases to the underlying soil are performed. End point criteria for
deactivation will be included in the Remedial Design Report / Remedial Action Work Plan
(RDR/RAWP).

Table 9- 1. Alternatives Cost From Feasibility Study

CERCLA (1) Sludge (2) Total (3)

No Action Not Evaluated Not Evaluated Not Evaluated

Chemical Treatment $689 M $116-126 M $805-815 M

Physical Treatment $689 M $98 M $787 M

Thermal Treatment $689 M $81-122 M $770-811 M

Solidification $689 M $94 M $783 M

(1) Excludes costs associated with sludge treatment and disposal.
(2) Includes costs to design, construct, and operate a sludge treatment system; and to

dispose of the treated sludge. Does not include contingency, escalation, transport to
final disposal facility, project management, regulatory support, or decontamination/
decommissioning.

(3) The feasibility study included sludge treatment as a CERCLA activity. In this ROD the
selected remedy does not include sludge treatment for interim storage, but does include
sludge treatment for ERDF disposal.

Not Evaluated. Costs for the No Action alternative were not evaluated in the Focused
Feasibility Study because the No Action alternative did not satisfy
threshold criteria.
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X.  COMPARATIVE ANALYSIS OF ALTERNATIVES

10.1 Overall Protection of Human Health and the Environment

The No Action Alternative would fail to protect human health and the environment. The
remaining alternatives would all provide overall protection of human health and the environment
by removing hazardous substances from the K Basins and transferring them to facilities that are
more protective, thereby reducing the potential for further degradation of the SNF and future
releases from the basins.

10.2 Compliance With Applicable or Relevant and Appropriate Requirements

The No Action Alternative would not invoke new applicable or relevant appropriate requirements
(ARARs) because no action would be taken; however, surveillance and maintenance activities at
the K Basins would still be subject to currently applicable requirements under the No Action
Alternative. The remaining alternatives would all meet ARARs.

10.3 Long-Term Effectiveness and Permanence

The No Action Alternative would not be effective or permanent because it would not address the
risks at the K Basins. The remaining treatment alternatives would be equally capable of providing
a high level of long-term effectiveness and permanence. The contaminants associated with the
SNF, sludge, water, and debris would be removed from the K Basins and placed at more
environmentally protective facilities. The basin water would be removed, thus eliminating the
primary driving force for contaminant migration. After deactivation, the basins would be left in a
condition where they would present minimal threat to the environment. Final remediation of the
basins will be undertaken as part of a later CERCLA action.

None of the alternatives provide for immediate disposal of the bulk of the sludge, but in all cases
the sludge would be transferred to facilities that are designed to provide safe interim storage and
minimize the potential of an environmental release. The Thermal Treatment (Vitrification) and
Solidification Alternatives might be somewhat more effective than the Chemical Treatment,
Physical Treatment, and Thermal Treatment (Calcination) Alternatives because an immobilized
waste form would result from treatment. Interim storage of an immobilized waste form, versus a
slurry or calcined particles, would reduce the risk of releases to the environment.

10.4 Reduction of Toxicity, Mobility, or Volume Through Treatment

The No Action Alternative would involve no treatment. The remaining alternatives would all
provide treatment of the K Basins water and sludge, and therefore, would be substantially better
than the No Action Alternative. The water treatment system would be the same under all of the
alternatives except No Action, so the alternatives would be equally effective in reducing the
toxicity associated with contaminated water, The alternatives vary significantly in how they would
perform against this criterion with respect to sludge treatment.
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The Thermal Treatment (Vitrification) Alternative for sludge would perform best. Vitrification
would reduce both toxicity (flammable gas generation and reactivity/pyrophoricity) and mobility
significantly and reduce volume by 50 percent.

The Physical Treatment, Thermal Treatment (Calcination), and Solidification Alternatives for
sludge would all perform moderately well, but not as well as vitrification. They would all reduce
toxicity (flammable gas generation and reactivity/pyrophoricity) significantly, and physical
treatment would reduce the potential for criticality. Solidification would perform much better than
physical treatment or calcination in reducing mobility, but would perform worse in reducing
volume (the volume would increase by a factor of six). Calcination would perform much better
than physical treatment or solidification in reducing volume (volume would be reduced by about
75 percent) but would not reduce mobility and would generate a dispersible waste form. Physical
treatment would not reduce mobility as part of this CERCLA interim remedial action and the
volume of sludge requiring interim storage would increase be a factor of five.

Neither option under the Chemical Treatment Alternative for sludge would perform well against
this criterion. Chemical treatment would reduce toxicity (flammable gas generation and
reactivity/pyrophoricity) and the potential for a criticality. However, it would not reduce mobility
as part of this CERCLA interim remedial action and both the interim and final volumes of waste
produced would be several times greater than the original volume of sludge.

10.5 Short-term Effectiveness

With the exception of the No Action Alternative, the alternatives would perform equally well
against the criterion of short-term effectiveness.

Risk to public and the environment. All of the treatment alternatives have the potential to
impact the public and environment through airborne releases during removal and treatment
activities, but none of the alternatives are expected to pose unacceptable risks. Control measures
for the removal and transfer of SNF activities are well established. The potential for upset
conditions may vary between alternatives depending on the type of sludge treatment, but the
consequences of an upset condition would be similar because the contaminant inventory would be
the same.

Risk to workers. None of the alternatives would be expected to pose unacceptable short-term
risks to site workers. The primary risk to workers is the risk associated with exposure to
radiation; this risk would be similar for all alternatives. Other risks would include chemical,
physical, and thermal hazards. These risks would be mitigated through engineering and
administrative controls.

Environmental impact. None of the alternatives would be expected to result in short-term
impacts to the environment.

Schedule. All of the alternatives except the No Action Alternative were developed to meet the
same schedule, specified in Milestone M-34 of the Tri-Party Agreement. Several key dates in the
milestone schedule are:
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( Start SNF removal from the K West Basin by November 2000. 
( Start SNF removal from the K East Basin by November 2001. 
( Complete SNF removal from the K East Basin by December 2003. 
( Complete K East Basin sludge removal by August 2005. 
( Complete K East Basin water removal by October 2006. 
( Complete M-34 activities (complete removal of SNF, sludge, debris, and water) from both

basins by July 2007.

10.6 Implementability

The No Action Alternative performs poorly against this criterion because it would fail to comply
with the K Basins EIS and NEPA ROD, Tri-Party Agreement schedules, and commitments made
to the regulators, oversight agencies, stakeholders, and public.

None of the treatment alternatives would perform well against this criterion in treating 100
percent of the sludge volume because of technical and/or administrative uncertainties. The options
under the Chemical Treatment Alternative would perform better than most. Chemical treatment is
a mature technology that is well established in the nuclear industry and has been tested on K Basin
sludge.

All of the other treatment alternatives have significant disadvantages. Physical treatment would
rely on the application of technologies that have not been used for similar waste types. There is
also uncertainty about the process control, especially in grinding to very small particle sizes, and
uncertainty about the time required to grind the largest particles and whether this would
accommodate the Tri-Party Agreement schedule. Significant development work would be
required to determine if these issues could be resolved.

Vitrification, calcination, and solidification are better than physical treatment in the near term
because they are all mature technologies that are well established in the nuclear industry.
However, they have not been tested using actual or simulated K Basins sludge and development
work would be required. There is an additional uncertainty as to whether calcined sludge, which
would be a dispersible particulate waste, could be transported to the WIPP without further
processing.

There is an uncertainty associated with all of the treatment alternatives regarding whether a
treatment system sized to treat the entire volume of sludge within the schedule for sludge removal
identified in the Tri-Party Agreement could be located inside an existing facility. The need for a
new facility would significantly affect cost and schedule, as could resolution of other
uncertainties.

10.7 Cost

The alternatives do not vary significantly in overall cost of this CERCLA interim remedial action,
but they do vary significantly in the costs associated with sludge (see table 9-1). Costs for the
overall project are surnmarized in Table 10-1. Costs in these tables are as of March 31, 1999,
rounded to the nearest $100,000 in future worth dollars. For expense dollars, the escalation rate is
2.1% per year. For capital costs, 2.5% per year is used. Note that capital is a
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very small portion of the remaining cost for the project. Because of the difficulty in assessing and
comparing costs for disposal at the WIPP versus at the national geologic repository, there is
substantial uncertainty in the long-term costs. The uncertainty in the cost estimates is plus 50% to
minus 30%.

10.8 State of Washington Acceptance

The State of Washington concurs with the selected remedy which removes the contents of the K
Basins and places it in protective facilities.

10.9 Community Acceptance

The community overwhelmingly supports the overall action of cleaning out the K Basins. The
public comments related to sludge treatment presented in the Proposed Plan were mixed. Very
few public comments were received. Some comments supported treating the sludge soon after
removal from the basins. Other comments supported the preferred alternative of storing the
sludge pending future treatment with other Hanford waste. A third opinion expressed in public
comments was that there was insufficient information about what sludge treatment could look like
to support public comment.

10.10 Summary

In summary, the No Action Alternative would fail to meet the requirements for this CERCLA
interim remedial action. The other alternatives would all provide overall protection of human
health and the environment, comply with ARARs, and be effective in the long term. All of the
alternatives except No Action would achieve a substantial risk reduction by removing, SNF,
sludge, water, and debris from the K Basins, transferring these materials to environmentally
protective facilities, and deactivating the basins. In all of the treatment alternatives, the sludge
would be treated to meet the acceptance criteria and all other applicable requirements at the
interim storage and final disposal facilities. However, none of the treatment alternatives would
perform well against all of the CERCLA criteria for the entire volume of sludge and range in
sludge composition.

All of the individual treatment alternatives are very expensive because they presume extensive
treatment in a standalone facility dedicated to treatment of the K Basins sludge. All of the
individual treatment alternatives have significant issues related to the technical feasibility of using
a particular technology or process for all of the sludge. Also EPA and DOE do not believe that
any of the individual alternatives could be in place in time to treat the sludge as it is removed from
the basins. This problem could be addressed by placing the sludge into interim storage with
minimal treatment.

None of the individual alternatives was an appropriate choice for the sludge, and every
combination of retrieval/treatment options required interim storage. Therefore the preferred
alternative in the proposed plan was to rely on interim storage with minimal treatment as
necessary to support interim storage. The preferred alternative relies on future treatment of the
sludge to meet final disposal requirements. Since the design for sludge treatment after interim
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storage was not available for public comment, the proposed plan committed to a future public
comment opportunity for final treatment for disposal.
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Table 10- 1. K Basins Project Cost a

Category CERCLA Cost
($M)b

Non-CERCLA
Cost ($M)

Total ($M)

Project Management and Integrationc 127.7 129.9 257.6

Basin Maintenance and Operationd 153.4 168.9 322.3

Basin Facility Projects 8.9 40.3 49.2

SNF Retrieval
(Design/Modification/Construction)

10.8 43.2 54.0

SNF Cast Transportaion System and
MCO
Acquisition

65.1 43.8 109.0

SNF Retrieval (Operations) 165.2 31.2 196.3

Cold Vacuum Drying (CVD) Facility
(Design/Modification/Construction)

e. 72.0 72.0

CVD Facility (Operations) e. 44.7 44.7

Canister Storage Facility (CSB)
(Design/Modification/Construction)

e. 151.7 151.7

CSB (Operations) e. 51.4 51.4

Sludge Retrieval/Removal
(Design/Modification/Construction)

12.6 7.2 19.8

Sludge Retrieval/Removal (Operations) 6.0 0.0 6.0

Sludge Transport/Offloading
(Design/Modification/Construction)

4.6 0.3 4.9

Water Treatment
(Design/Modification/Construction)

13.5 26.2 39.7

Debris Removal
(Design/Modification/Construction)

11.8 5.1 16.9

Debris Removal (Operations) 12.1 1.6 13.7

Site-Wide Spent Fuel Activities e. 25.0 25.0

Contingencyf 97.1 9.1 106.2

Deactivation 133.5 0.0 133.5

Sub Total, Common Elementsg 822.3 851.6 1,673.7

Sludge Treatmenth
(Design/Modification/Construction)

36.6 5.7 42.3

Sludge Treatment/Transport (Operations)g 3.7 0.0 3.7

Totali 862.6 857.3 1,719.7
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Table 10- 1. K Basins Project Cost (continued, footnotes)

a. Costs as of March 31, 1999, rounded to the nearest $100,000 in future worth dollars. For expense
dollars, the escalation rate is 2.1% per year. For capital costs, 2.5% per year is used. Note that capital
is a very small portion of the remaining cost for the project.

b. Excludes costs incurred prior to this CERCLA ROD date assumed to be October 1, 1999, and costs
outside the scope of the CERCLA interim remedial action.

c. Includes Project Fee (profit).
d. Includes maintenance and operation both before and after fuel removal.
e. Not in scope of CERCLA action.
f. Contingency only applies to fiscal year 1999 and beyond. Although shown as a CERCLA cost, it will

actually be distributed across both CERCLA and non-CERCLA costs.
g. Subtotal reflects costs common to all of the treatment alternatives.
h. Sludge treatment costs reflected in this cost table were planning estimates prior to the results of the

focused feasibility study. The selected alternative in this ROD minimizes sludge costs as part of this
CERCLA action. This cost estimate is expected to be revised during remedial design.

i. Does not include cost to dispose of the treated sludge, which is outside the scope of this project.
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XI.  SELECTED REMEDY

The selected remedy shall satisfy ARARs established in Section 12.2 and meet the remedial action
objectives in Section VIII. Facilities used for treatment, storage, or disposal of waste generated as
part of this interim remedial action must be approved by EPA via the RDR/RAWP or as otherwise
authorized by EPA. An overview of the selected remedy is shown in figure 1.

11.1 Selected Remedy for Spent Nuclear Fuel

SNF will be removed from the K Basins in accordance with the schedule in the Tri-Party
Agreement. SNF will be transferred to the CVD facility. The specific activities required under this
CERCLA interim remedial action are as follows:

( The SNF will be agitated to loosen and remove sludge and corrosion product; the sludge
and corrosion product will be remediated as sludge (Section 11.2).

* The SNF will be placed into fuel baskets, and the fuel baskets will be placed inside MCOs.
* The MCOs will be closed and transferred to the CVD facility in the 100-K Area.
* K Basins water drained from the MCOs will be managed either by returning it to the K

Basins or treatment, as necessary, and disposal as described for K Basins water.

The SNF retrieval, washing, and packaging activities at the basins could potentially generate
emissions such as airborne particulates. These activities will be conducted under water to control
the generation of airborne particulates. The SNF retrieval, washing, packaging, retrieval, and
transport shall be designed by DOE and included in the RDR/RAWP subject to EPA approval.
Treatment, storage, and disposal of the SNF after it reaches the CVD is outside the scope of this
interim remedial action. These activities are subject to requirements of applicable law, including.
the Atomic Energy Act.

11.2 Selected Remedy for Sludge

Sludge will be removed from the basins in accordance with the schedule requirements of the Tri-
Party Agreement. Most of the sludge will be transferred to a permitted storage and treatment
facility in the 200 Area. Any storage or treatment at the storage and treatment facility will be
outside the scope of this interim remedial action. If it is determined during remedial design that a
portion of the sludge could be treated to meet the ERDF waste acceptance criteria, and it is
practicable and cost effective, then that treatment will be done as part of this interim remedial
action. The treatment for ERDF disposal may take place at either the K Basins or the ERDF. The
sludge treatment system as designed by DOE shall be included in an amendment to the
RDR/RAWP subject to EPA approval. Treatment shall optimize use of chemical, physical,
thermal, and solidification treatment based on the ERDF waste acceptance criteria.

11.3 Selected Remedy for Water

An Integrated Water Treatment System (IWTS) shall be added to each of the basins in
accordance with the schedule requirements of the Tri-Party Agreement. The IWTS will clear the
water so that reduced visibility does not impede fuel or debris removal activities. The IWTS will
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provide the necessary collection of contaminated basin water, treatment of the water, and return
of treated water to all basin processes that require water, such as canister decapping, fuel
retrieval, debris cleaning, and sludge retrieval.

Water will be removed from the basins in accordance with the schedule requirements of the Tri-
Party Agreement. The IWTS will meet or be modified, as appropriate, so that treated water meets
the ETF waste acceptance criteria. The IWTS-treated water will be pumped into tanker trucks
and transported to the ETF. The IWTS as designed by DOE shall be included in the RDR/RAWP
subject to EPA approval.

During SNF retrieval, some water will be removed with the SNF and trapped inside the MCOs.
When the water is drained from the MCOs during later processing, it may be recycled to the
basins and managed with the bulk of the contaminated water. This recycle will help maintain
necessary water levels in the basins and reduce the volumes of wastewater generated. Alternately,
the water may be treated as necessary and transferred directly to the ETF. Clean water will be
added to the basins to maintain the water at the level necessary to cool the SNF and provide
radiation shielding in the basins during remedial activities.

The IWTS includes a pre-filter to remove particulate matter and an ion exchange module to
remove remaining radioactive contaminants except tritium. Tritium cannot be effectively
separated from water. Prior to removal from the basins, water will be sampled to determine if it
meets ETF waste acceptance criteria including the criterion for PCBs. If PCBs or other
contaminants are detected at concentrations greater than the waste acceptance criteria at ETF,
then additional treatment will be added to the IWTS to ensure that water leaving the system meets
the waste acceptance criteria for ETF. Water removed from the basin that is above a PCB
concentration of 0.5 ppb will be a Toxics Substances Control Act (TSCA) regulated waste under
40 CFR 761.79.

ETF operating permits will be modified as necessary before K Basins water is received. The DOE
shall submit all necessary information and applications for any modifications of permits in a timely
manner to support the Tri-Party Agreement schedule. Note that operation of the ETF is not part
of this CERCLA interim remedial action. Contaminants and by-products removed during the
treatment process at the ETF are concentrated and dried into a powder. The powder generated at
ETF from treating water generated under this interim remedial action is authorized for disposed at
the ERDF if it (1) meets the ERDF waste acceptance criteria, (2) the K Basins water is not
combined with other liquid effluent whose treatment residue is not authorized for ERDF disposal,
and (3) the residue from treatment of K Basins water is not combined with waste that is not
authorized for ERDF disposal. Otherwise, the powder will be disposed at another authorized
facility as per ETF operating permit(s).

Operation of the IWTS and any other water treatment systems associated with this CERCLA
interim remedial action will generate secondary wastes such as ion exchange modules and
cartridge filters. Any carbon filters added to provide PCB treatment would be managed as a
TSCA-regulated waste upon removal. All other components of the IWTS, such as ion exchange
modules, will be managed as debris.
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11.4 Selected Remedy for Debris

Debris will be removed from the basins in accordance with the schedule requirements of the Tri-
Party Agreement. Debris is solid waste resulting from this CERCLA interim remedial action,
excluding SNF, sludge, and wastewater. Debris includes items located both above and below the
water in the basins, wastes generated from operation and deactivation of the in-basin water and
sludge treatment systems, and wastes generated during basin deactivation. Debris may also be
generated during deactivation of sludge treatment facility(ies) or equipment done as part of this
CERCLA interim remedial action.

Debris will be removed from the K Basins, treated as appropriate, and disposed at the ERDF as
approved by EPA. If the debris cannot be treated to meet ERDF waste acceptance criteria, it will
be transferred to a 200 Area waste management facility approved by EPA. If ERDF cannot be
used, the EPA would approve use of the Central Waste Complex, Mixed Waste Trench (W-025),
Low Level Burial Grounds, Waste Receiving and Processing facility, and T Plant as
environmentally protective management facilities for the debris provided this waste and these
facilities are managed in accordance with applicable requirements. The scope of this CERCLA
interim remedial action for debris is removal from the basins, treatment, transport to ERDF for
disposal or alternatively transferring the debris to an approved waste management facility
appropriate for the designation. When the debris is received at the storage or disposal facility,
further waste management is beyond the scope of this interim remedial action.

Debris will be removed from the basins throughout the course of the K Basins clean out and
during deactivation of the basins and sludge treatment systems for this CERCLA interim remedial
action. Some debris has been generated  and packaged at the K Basins prior to issuance of this
ROD. This waste may be disposed of at the ERDF if the packaged waste meets the ERDF waste
acceptance criteria. Otherwise, it will be disposed at another 200 Area facility approved by EPA.
Debris treatment and disposal as designed by DOE shall be included in the RDR/RAWP subject to
EPA approval.

After removal, debris will be designated to determine if it should be handled as solid waste,
dangerous waste, low level waste, low level mixed waste, TRU waste, or TRU mixed waste.
Debris for which no reuse, recycle, or decontamination option is identified will be assigned an
appropriate waste designation (e.g., solid, radioactive, dangerous, mixed).

The debris is regulated as a PCB remediation waste where it has contacted sludge. As the
underwater debris is removed from the basins it will be drained of free-flowing liquid and rinsed
with water to remove the majority of sludge adhering to the debris. Thereafter, the debris would
be managed in accordance with applicable radioactive waste and dangerous waste requirements,
but would no longer be designated or managed as a TSCA-regulated waste. The risk-based
disposal approval under 40 CFR 761.61(c) is based on the expectation that minimal quantities and
concentrations of PCBs will be left on the debris and that management of this waste in accordance
with applicable radioactive waste and dangerous waste requirements will be protective of residual
PCBs present in the waste. This decision will not pose an unreasonable risk of injury to human
health or the environment. Further details on the analysis for this risk-based disposal approval
under 40 CFR 761.61(c) is contained in appendix C of the focused feasibility study.
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11.5 Selected Remedy for Deactivation

Once the SNF, sludge, water, and debris such as canisters are removed from the K Basins, the
basins will be deactivated. Deactivation will be completed in accordance with the schedule
requirements of the Tri-Party Agreement. Deactivation will remove additional hazardous materials
and place the basins into a condition such that they can be maintained safely with minimal
surveillance and maintenance until such time as interim safe storage and/or basin remedial
activities are implemented. Deactivation includes the following activities:

( Equipment that is not an integral part of the basin structures will be drained, removed,
decontaminated as appropriate, packaged, and disposed of as debris. Such equipment
could include components of the SNF retrieval system, the IWTS, and the sludge retrieval
system.

( Sludge treatment system equipment and the structure in which it is installed will be
removed, decontaminated as appropriate, packaged, and disposed as debris.

( The basin structure will be decontaminated to the extent required to meet criteria for
minimal surveillance and maintenance set forth in the remedial design report and remedial
action work plan, likely as an amendment. 

( Support systems such as electrical, heating, ventilation, and air conditioning, water supply,
and monitoring that are not required for future environmental compliance or personnel
safety will be de-energized. 

( Structural repairs will be made as necessary for future surveillance and maintenance needs.
( Building penetrations will be sealed to prevent entry of animals, and personnel access

controls will be maintained or installed by DOE.

Deactivation is several years in the future and activities needed to complete deactivation have not
been fully defined. The DOE will amend the RDR/RAWP subject to EPA approval to more fully
describe the activities when deactivation planning is complete. The DOE will provide the
amendment in a timely manner to support the Tri-Party Agreement schedule.

It is expected that the basins will still be radiologically contaminated at the end of deactivation,
but activity levels cannot be estimated at this time. The contamination will be stabilized as part of
deactivation to prevent releases to the environment.

11.6 Institutional Controls

After deactivation, air and groundwater monitoring and controls to prevent public access will be
established or maintained by DOE as appropriate until such time as final remedial action is
completed. Current access controls include signs along the river, an 8-foot fence, locked access to
buildings containing the primary hazards, and routine patrols. Institutional controls will be
included in the RDR/RAWP subject to EPA approval.
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XII. STATUTORY DETERMINATIONS

Under CERCLA Section 121, selected remedies must be protective of human health and the
environment, comply with ARARs, be cost effective, and utilize permanent solutions and
alternative treatment technologies or resource recovery technologies to the maximum extent
practical. In addition, CERCLA includes a preference for remedies that employ treatment that
significantly and permanently reduces the volume, toxicity, or mobility of hazardous substances as
their principal element. This section discusses how the selected remedy meets these statutory
requirements.

The selected remedy provides the best balance of tradeoffs among the alternatives with respect to
evaluation criteria that are used to evaluate remedies under CERCLA. The selected remedy will
protect human health and the environment by removal of contaminants from the K Basins and
transfer to environmentally protective facilities. It will comply with ARARs, is cost effective, and
will utilize permanent solutions to the maximum extent practicable. The selected alternative
satisfies the CERCLA preference for treatment as a principal element.

12.1  Protection of Human Health and the Environment

The selected remedy provides protection of human health and the environment by removing the
contents of the K Basins and placing the hazardous substances in permitted protective facilities.
The selected remedy will be conducted in compliance with identified ARARs, to-be-considered
(TBC) materials, and As Low As Reasonably Achievable (ALARA) principals to minimize
exposure to site workers and releases to the environment.

12.2  Compliance with ARARs and TBC Materials.

The selected remedy will comply with the federal and state ARARs and TBCs identified below.
No waiver of any ARAR is being sought. This interim remedial action is part of a final remedial
action that will satisfy other ARAR requirements when completed. The chemical, action, and
location-specific ARARs identified for the selected remedy are the following:

The requirements for “Designation, Reportable Quantities, and Notification” (40 CFR 302)
pursuant to CERCLA are applicable to new releases of CERCLA hazardous substances that
occur during the K Basins interim remedial action. If new releases of hazardous substances
exceeding the reportable quantities occur, agencies must be notified as appropriate.

The substantive requirements of the “Dangerous Waste Regulations” (WAC 173-303) pursuant to
the state Hazardous Waste Management Act (70.105 RCW) are applicable for the identification,
treatment, storage, and disposal of dangerous and mixed wastes generated during the K Basins
interim remedial action. Dangerous waste management activities beyond the scope of the
CERCLA action are subject to the full substantive and administrative requirements.

The “Land Disposal Restrictions” (40 CFR 268) pursuant to the Resource Conservation and
Recovery Act (42 USC 6901, et seq.) are applicable for establishing treatment standards and
storage requirements prior to disposal of any dangerous or mixed wastes generated as part of the
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K Basins interim remedial action. The selected remedy for sludge storage is in accordance with 40
CFR 268.50(e).

The “Regulation of PCBs” (40 CFR 761) pursuant to the  Toxic Substances Control Act (15 USC
2601, et seq.) is applicable to the management of sludge and debris removed from the K Basins.
The sludge has been determined to be a PCB remediation waste and must be marked, stored,
treated, and disposed in accordance with the PCB remediation waste requirements. Debris has
been determined to be a PCB remediation waste where it has contacted sludge. This regulation is
not applicable to debris that is treated as described in the selected remedy which includes a risk-
based disposal approval as per 40 CFR 761.61(c). This regulation is not applicable to water
leaving the basin systems after the water is treated as described in the selected remedy to below
0.5 ppb.

The “Nuclear Regulatory Standards for Protection Against Radiation” (10 CFR 20) pursuant to
the Atomic Energy Act (42 USC 2011, et seq.) and the “Radiation Protection Standards” (WAC
246-221) pursuant to the State of Washington Radiation Protection Requirements (70.98 RCW)
are relevant and appropriate to establishing public dose limits for activities implemented under the
K Basins interim remedial action. Relevant and appropriate requirements are that the dose to an
individual member of the public cannot exceed 0.1 rem/year (100 mrem/year) total effective dose
equivalent and 2 mrem/hr from external exposure in unrestricted areas.

The substantiative requirements in “Licensing Requirements for Land Disposal of Radioactive,
Waste” (10 CFR 61) pursuant to the Atomic Energy Act are relevant and appropriate to
radioactive waste generated by the K Basins interim remedial action and taken for disposal at the
Hanford Site. Relevant and appropriate requirements are the general prohibition on near-surface
disposal of greater-than-Class-C radioactive waste and the general performance objectives stated
in 10 CFR 61.40.

The “Environmental Radiation Protection Standards for Nuclear Power Operations” (40 CFR
190) pursuant to the Atomic Energy Act are relevant and appropriate to the public dose associated
with activities conducted as part of the K Basins interim remedial action. Relevant and
appropriate requirements are those that limit dose to 25 mrem/year to whole body, 75 mrem/year
to thyroid, and 25 mrem/year to any other organ.

The “Environmental Radiation Protection Standards for the Management and Disposal of Spent
Nuclear Fuel, High-Level and Transuranic Radioactive Waste” (40 CFR 191) pursuant to the
Atomic Energy Act are applicable to the SNF and TRU waste generated by the K Basins interim
remedial action. On-site disposal of these materials is prohibited by this regulation.

The “Department of Energy Occupational Radiation Protection” (10 CFR 835) is applicable to all
activities undertaken as part of the K Basins interim remedial action and establishes a worker dose
limit of 5 rem/year total effective dose equivalent.

The “Hazardous Materials Regulation” (49 CFR 171) and “Hazardous Materials Tables” (49 CFR
172) pursuant to the Hazardous Materials Transportation Act (49 USC 1801-1813) are
applicable to any offsite transportation of potentially hazardous materials, including samples and
wastes generated by the K Basins interim remedial action.
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The “Radiation Protection Air Emissions” (WAC 246-247) and the “National Emissions
Standards for Hazardous Air Pollutants” (40 CFR 61) are applicable to airborne emissions of
radionuclides. The standard applies to the Hanford Site as a whole. Airborne emissions from K
Basins activities must not cause the cumulative site emissions to exceed the site public dose limit
of 10-mrem/year effective dose equivalent. In addition, WAC 246-247 requires a demonstration
of best available radionuclide control technologies and monitoring as appropriate. The “Ambient
Air Quality Standards and Emission Limits for Radionuclides” (WAC 173-480) are also applicable
to airborne ermissions of radionuclides. However, the limits of WAC 246-247 are more
restrictive. The DOE has been demonstrating compliance with WAC 246-247 via the notice of
construction (NOC) process with EPA and the Washington State Department of Health. The
administrative requirements of WAC 246-247 are not an ARAR, so if in the future, the DOE
determines that meeting the administrative requirements of the NOC process may jeopardize
timely performance, of this interim remedial action, the DOE may seek EPA approval to meet the
substantiative but not the administrative requirements of WAC 246-247.

The “National Emissions Standards for Asbestos, Standard for Demolition and Renovation” (40
CFR 61.145-150) are applicable to management of asbestos-containing materials that might be
generated during deactivation of the K Basins.

The “Controls for New Sources of Toxic Air Pollutants” (WAC 173-460) are applicable to
airborne emissions of toxic air pollutants from new and modified activities conducted at the K
Basins. Quantities of toxic emissions must be quantified to establish acceptable levels, and best
available control technologies must be applied.

The National Historic Preservation Act (16 USC 470, et. seq.) and implementing regulations are
applicable to those activities associated with the K Basins interim remedial action that might affect
properties in the 100-K Area that may be eligible for listing on the National Register of Historic
Places. Appropriate protection of those properties is required.

The National Archeological and Historical Preservation Act (16 USC 469a) and implementing
regulations are applicable to those activities associated with the K Basins interim remedial action
that might affect archeological or historic data in the 100-K Area. Appropriate responses are
required in the event that artifacts are discovered.

The Endangered Species Act (16 USC 1531, et. seq.) and implementing regulations are applicable
to those activities associated with the K Basins interim remedial action that might jeopardize any
threatened or endangered species or habitats in the 100-K Area. Appropriate actions must be
taken to protect species and habitats.

The Hanford Reach Study Act (Public Law 100-605, as amended) is applicable because the K
Basins interim remedial action takes place near the Columbia River and requires minimizing and
providing mitigation for direct and adverse impacts on the river.

Other criteria, advisories, or guidance to be considered for the K Basins interim remedial action
are the following:
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Public dose limits of 100 mrem/year total effective dose equivalent proposed under the “Radiation
Protection of the Public and the Environment”(10 CFR 834, proposed at 58 FR 16268) are to be
considered as limits for activities undertaken as part of the K Basins interim remedial action. Note
that these TCB standards are the same standards as enforceable NRC and State ARARs identified
in this section.

The Environmental Restoration Disposal Facility Waste Acceptance Criteria is to be considered
in determining whether waste generated by the K Basins interim remedial action can be disposed
at the facility.

12.3 Cost Effectiveness

The selected remedy provides overall effectiveness proportion to its cost. Treatment for final
disposal of the K Basin sludge as a unique waste stream could not be cost effectively performed
within the scope of this interim remedial action. Therefore sludge will undergo minimal treatment
necessary to support its interim storage in the 200 Area for future final treatment as part of a
much larger waste stream. The selected remedy takes advantage of economies of scale by treating
the K Basin sludge as part of the much larger quantity of remote-handled TRU waste at Hanford.

12.4 Utilization of Permanent Solutions and Alternative Treatment Technologies to the
Maximum Extent Possible

The selected remedy utilizes a permanent solution to mitigate the potential to release hazardous
substances from the K Basins by removing their contents. The process of SNF retrieval, washing,
loading in baskets, and loading into multi-canister overpacks utilizes numerous innovative
remotely operated equipment. Sludge that is treated and disposed at the ERDF will be a
permanent solution for that sludge. The remaining sludge will be treated outside the scope of this
interim remedial action. Water will be treated in the basins as part of this interim remedial action,
and then transported to the ETF for final treatment and disposal beyond the scope of this interim
remedial action. Debris, including deactivation waste, that is removed from the basins, treated as
appropriate, and disposed at the ERDF will be a permanent solution for debris.

12.5 Preference for Treatment as a Principal Element

The SNF, and its degradation products in the sludge, water, debris and deactivation waste are
principal threats, as the term is defined in EPA guidance. While the selected remedy does not
provide significant treatment of the SNF and sludge (except sludge treated for disposal at the
ERDF), the selected remedy does include transferring SNF and sludge to facilities where the
waste will be treated. In addition, the selected remedy does provide treatment of the water at the
basins, and transport to the ETF for final treatment. Debris, including deactivation waste, and any
other waste for disposal at the ERDF will be treated, as appropriate, to meet ERDF waste
acceptance criteria. The final remedy for the principal threat wastes that is beyond the scope of
this interim remedial action will involve treatment.

12.6 CERCLA Section 104(d)(4) Determination
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The preamble to the NCP indicates that when non-contiguous facilities are reasonably close to
one another and wastes at these sites are compatible for a selected treatment or disposal
approach, CERCLA Section 104(d)(4) allows the lead agency to treat these related facilities as
one site for response purposes and, therefore, allows waste transfer between such non-contiguous
facilities without having to obtain a permit. The 100 K Area and the 200 Area are treated as one
site for response purposes. This is consistent with all previous Hanford 100 Area RODs which
required transfer of waste to the 200 Area.

12.7 Off-Site Rule

Some waste generated by the K Basins CERCLA action might be transported offsite for treatment
or disposal, if offsite facilities provide a capability that is not available onsite. (For example, debris
such as SNF canisters with a high dose rate may be sent to a permitted off site commercial facility
with a shielded crusher. After crushing, the debris would be returned to the Hanford Site for
disposal at the ERDF.) Under 40 CFR 300.440(a)(4), EPA must determine the acceptability of
any offsite facility selected for the treatment, storage, or disposal of CERCLA waste. In
determining acceptability, EPA will consider the facility’s compliance status and any releases from
the facility. The need to utilize offsite facilities for waste generated by this CERCLA action has
not been established at this time. If such need is identified in the future, DOE will be required to
obtain a determination of acceptability from EPA.
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XIII. DOCUMENTATION OF SIGNIFICANT CHANGES
FROM PREFERRED ALTERNATIVE OF PROPOSED PLAN

The sludge treatment alternatives were developed with the intent of treating the K Basins sludge
as necessary for interim storage prior to final treatment and disposal. The feasibility study showed
there were implementability issues and high costs (see table 91) for all of the treatment
alternatives. The proposed plan stated that the implementability issues might best be addressed by
placing the sludge into interim storage, with treatment sufficient to meet interim storage
requirements. The interim storage would be at 200 Area permitted facilities. The sludge could
then be treated to meet final storage and disposal requirements at a later time. Treatment of PCBs
is specified in the proposed plan as a necessary step to meet interim storage requirements prior to
final treatment and disposal. The selected remedy does not include such treatment because PCB
treatment is will not be necessary to meet interim storage requirements due to changing
acceptance criteria at the facilities. The selected remedy could have been reasonably anticipated
from the preferred alternative in the proposed plan regarding sludge treatment.

The selected remedy is different from the preferred alternative in the following ways:

* Sludge treatment prior to interim storage in the 200 Area has been moved outside the scope
of the interim remedial action. 

* PCBs in sludge will not be treated prior to interim storage. Thus, at the conclusion of this
interim remedial action, the sludge will still be a PCB remediation waste, as defined and
regulated by TSCA. Sludge will be stored as PCB/radioactive waste as per TSCA 40 CFR
761.65(a), which specifies that the usual 1-year storage limit for PCB waste does not apply
to PCB/radioactive waste if certain provisions are met. 

* Further analysis of the waste acceptance criteria for double-shell tanks indicated the tanks
would be a less viable option than portrayed in the proposed plan, due to implementability
and cost. Therefore, the sludge storage facility will likely be a facility other than double-shell
tanks. 

* Ongoing evaluation of the safety issues related to interim storage of the sludge have made
storage without treatment a more viable option within the selected remedy than portrayed in
the proposed plan.
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RESPONSIVENESS SUMMARY

I. STAKEHOLDER ISSUES AND EPA RESPONSES

Six individuals provided public comment in the form of five written comment letters and one oral
comment. There were 11 main ideas contained in the comments. They are identified by number
below, including the EPA response.

(1) The experience and lessons learned from the clean out and deactivation of the N Reactor
Basin should be fully utilized for the K Basin effort.

The N reactor at Hanford contains a fuel storage basin that contained SNF, sludge, water,
and debris. That basin has recently undergone a clean out and deactivation. A document
titled, “Innovative Work Practices and Lessons Learned at the N Area Deactivation
Project”, was published in January 1999 by the contractor who conducted the N Basin
work, and is included in the Administrative Record. This document was reviewed in detail
during a formal Lessons Learned session with managers for the deactivation and sludge
projects in the K Basins SNF Project. Resolution of a number of issues encountered at N
Basin will benefit the work to be done at K Basins. In addition, the SNF Project is using
some of the same personnel who worked on the N Basin remediation. The SNF Project
managers will maintain communication with the N Basin clean out and deactivation
managers over the course of the fuel removal and remediation of K Basins.

(2) All opportunities for early removal of debris or sludge should be used.

The legally-enforceable schedule for the K Basins project has SNF removal preceding sludge
and debris removal. However routine operations and initial cleanup activities have been
removing debris, for example 2,000 empty canisters were removed in 1998. It is anticipated
that debris removal will be an ongoing activity as it simplifies basin operations. The sludge
that is anticipated to be the most chemically reactive and most radioactive is the sludge
produced during the fuel washing. This sludge will be captured by the IWTS and stored in
settling tanks in the basin which provide additional isolation from the environment. For the
K-West basin this will be nearly all of the sludge. For the K-East basin, we continue to
examine the feasibility of removing a portion of the sludge prior to SNF removal if the
necessary steps to get it to and received at a 200 Area facility are in place in time.
Regardless of whether early sludge removal is achieved, there will be sludge within and
under fuel canisters and debris that won’t be accessible until the final stages of the K Basins
project.

(3) As much sludge as possible should be treated to final disposal requirements to minimize
interim storage. (See answer to comment #4).

(4) The sludge option for minimal treatment and disposal at the ERDF or transfer to
double-shell tanks should be utilized to the maximum extent and as soon as possible.
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Although actual costs for interim storage of K Basins sludge in the 200 Area have not been
estimated, it will be expensive based on experience with storing other wastes at Hanford.
Therefore, financially viable opportunities to isolate non-TRU fractions for treatment and final
disposal in the ERDF will be pursued. Sludge will be stored in existing permitted facilities in the
200 Area to avoid the cost of building a new facility. TRU sludge that can easily be accepted into
double-shell tanks will be (although at this time this does not appear to be probable). Financially
viable opportunities to treat sludge for final disposal to WIPP and avoid interim storage will be
pursued (although at this time this does not appear to be probable).

(5) What level of quality assurance will DOE use for the K Basins project to protect the
public?

The DOE has classified the K Basins as a nuclear facility. DOE requires the contractor
responsible for a nuclear facility to conduct its work in accordance with a quality assurance
program that meets the criteria of 10 CFR §830.120. The criteria of 10 CFR §830.120 are
applied to facility systems and components using a graded approach. The graded approach
ensures the appropriate level of quality assurance is applied based on factors such as relative
importance to safety and the magnitude of any hazard involved. The contractor is also
required by 10 CFR §830.120 to use appropriate standards to develop and implement its
quality assurance program. The standards which the SNF Project uses to develop and
implement its quality assurance program include the American Society of Mechanical
Engineers NQA-1 standard and the DOE Office of Civilian Radioactive Waste Management
Quality Assurance Requirements and Description DOE/RW/0333P standard. Using the
graded approach, the SNF Project Quality Assurance Program applies requirements from
these quality assurance standards to protect workers, the public, and the environment.

(6) Support was expressed to conduct the remedial action to protect the environment including
the Columbia River from releases from the basins.

There has been strong community support to conduct the interim remedial action to remove
the material and waste from the K Basins.

(7) Minimize infrastructure development for sludge treatment.

In July 1999, the Department of Energy approved a sludge treatment path forward
recommendation. The recommendation included integrating sludge treatment with other
similar waste at the Hanford Site. This recommendation is consistent with the goal of
minimizing infrastructure development. This approach allows for separation of different
fractions of sludge, and treating each fraction as appropriate. The approach also provides
the flexibility to separate and store sludge in a safe and environmentally sound manner. This
interim storage allows for a sitewide economy of scale by developing a treatment process to
deal with the K Basin sludge in the same manner as other transuranic waste on the Hanford
Site rather than building a facility solely for the purpose of treating K Basin sludge. The
consolidation of K Basin sludge with other similar waste on the Hanford Site provides
opportunities for infrastructure minimization on a Sitewide basis.
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(8) Minimize waste going to the ERDF to minimize ERDF’s expansion into sage/steppe
habitat.

Regarding minimizing waste going to the ERDF to minimize the footprint of the ERDF on
the habitat, the volume of waste from the K Basins action is very small relative to other
cleanup projects. The environmental benefit resulting from removal of waste from the K
Basins outweighs the contribution of this action to the habitat impact in the 200 Area.

(9) Conduct the project in a manner that protects ecological and cultural resources.

An ecological and cultural resource review was done as part of the K Basins EIS and
Supplement Analysis. The EIS concluded that no threatened or endangered species or
cultural resources would be directly affected by construction activities. The analyses and
decisions made in the EIS were adopted into the Focused Feasibility Study.

Additionally, as the K Basin Interim Remedial Action proceeds, DOE must comply with all
applicable or relevant and appropriate requirements. These requirements include the
National Historic Preservation Act, the National Archeological and Historical
Preservation Act, and the Endangered Species Act. Compliance with these requirements will
ensure that the cultural and ecological resources are appropriately protected.

(10) Explain how releases from the basins will be addressed.

This topic is covered in Section IV “Scope and Role of Response Action Within Site
Strategy” of this ROD.

(11) Lack of technical specifics or cost for sludge storage made public comment difficult. The
DOE should have known by now what to do with the sludge.

The DOE did have a baseline chemical treatment process for the sludge treatment.
However, it was not until sludge characterization was completed and the baseline process
was further developed, that the full cost of the chemical treatment process could be
calculated. It was the high cost of treating all of the sludge via the baseline process that led
to additional analysis to find a better, more cost effective way to manage sludge.

Specific technical details were not available for many of the alternatives in the Focused
Feasibility Study since treating the sludge is a unique application of these technologies that
involves extensive development prior to implementation. The DOE did not have a
completed Conceptual Design Process for the various alternatives prior to the submittal of
the Feasibility Study and Proposed Plan and therefore the design details were not available.
Based on the information analyzed, however, the DOE concluded that utilizing one single
process for all of the K Basin sludge streams would be very expensive and not cost
effective. The preferred alternative, as specified in the Proposed Plan, was developed to
allow the use of combinations of treatment alternatives to maximize flexibility and minimize
costs. This alternative also includes an interim storage period
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that will allow for a sitewide economy of scale by developing a treatment process to deal
with the K Basin sludge in the same manner as other transuranic, material on site.

II. TECHNICAL AND LEGAL ISSUES

The technical issues were covered in the above comments and responses. There were no legal
issues.
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GLOSSARY

Canister Storage Building - A new facility located in the 200 East Area of the Hanford Site that
will be used for underground vault storage of SNF.

Central Waste Complex - A RCRA interim status mixed waste treatment and storage facility
located in the 200 West Area of the Hanford Site..

Cold Vacuum Drying Facility - A facility located in the 100-K Area that will be used for drying
SNF to make it safe for interim storage at the canister storage building.

Deactivation - Actions taken to place a facility into a radiologically and environmentally safe
condition such that it can be decontaminated and decommissioned at a later date.

Double-Shell Tanks - RCRA interim status underground tanks located in the 200 East and 200
West Areas of the Hanford Site. Tanks are double-contained and have leak detection
capabilities.

Environmental Restoration Disposal Facility - A near-surface landfill located in the 200 West
Area, designed for permanent disposal of wastes generated under Hanford Site CERCLA
documents. The ERDF is double-lined and was authorized via a 1995 CERCLA ROD.

Effluent Treatment Facility - A RCRA-permitted wastewater treatment facility in the 200 East
Area of the Hanford Site. Liquid radioactive and mixed waste is treated to meet 
discharge standards for disposal to the soil.

Low Level Burial Grounds - Unlined, near-surface landfills located in the 200 East and 200 West
Areas of the Hanford Site, designated for disposal of low-level radioactive wastes. The
low-level burial grounds are RCRA interim status units but are no longer allowed to
receive dangerous or mixed wastes.

Mixed Waste Trench (W-025) - A RCRA interim status near-surface landfill located in the 200
West Area of the Hanford Site, designated for storage and disposal of mixed wastes. The mixed
waste trench is double-lined.
TRU waste - A radioactive waste that contains greater than 100 nanocuries per gram of

transuranic radionuclides with a half life of greater than 20 years. TRU waste will
ultimately be disposed off-site at the WIPP.

T Plant - A RCRA interim status mixed waste treatment and storage facility located in the 200
West Area. It is currently used as a decontamination facility, but is a potential sludge
storage and treatment facility.

Waste Receiving and Processing Facility - A RCRA interim status storage and treatment facility
located in the 200 West Area. It is used specifically to package and treat TRU and mixed
TRU wastes.

Waste Isolation Pilot Plant - A RCRA-permitted deep geologic disposal facility for TRU waste
located in New Mexico.
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HANFORD 100-AREA (USDOE)

Site Information:

Site Name: HANFORD 100-AREA (USDOE)
Address: BENTON COUNTY, WA

 
EPA ID: WA3890090076
EPA Region: 10

 

Record of Decision (ROD):

ROD Date: 09/29/1999
Operable Unit: 08, 09
ROD ID: EPA/541/R-99/112
 
Media: Debris, Groundwater, Other, Soil

 
Contaminant: Base Neutral Acids, Inorganics, Metals, PCBs, Petroleum

Hydrocarbon, Radioactive, VOC
 

Abstract: Please note that the text in this document summarizes the Record of
Decision for the purposes of facilitating searching and retrieving key
text on the ROD. It is not the officially approved abstract drafted by
the EPA Regional offices. Once EPA Headquarters receives the
official abstract, this text will be replaced.

The Hanford Site was established during World War II as part of the
"Manhattan Project" to produce plutonium for nuclear weapons.
Hanford Site operations began in 1943, with USDOE facilities
located throughout the Site and the City of Richland. Certain
portions of the Site are known to have cultural significance and may
be eligible for listing in the National Register of Historical Places.

In 1988, the Hanford Site was scored using EPA's Hazard Ranking
System. As a result of the scoring, the Hanford Site was added to the
National Priorities List (NPL) in November 1989 as four sites (the
100 Area, the 200 Area, the 300 Area, and the 1100 Area). Each of
these areas was further divided into operable units. The 100 Area
NPL site consists of the following operable units for contaminated
sources such as soils, structures, debris, and burial grounds:
100-BC-1, 100-BC-2, 100-KR-1, 100-KR-2, 100-NR-1, 100-DR-1,
100-DR-2, 100-HR-1, 100-HR-2, 100-FR-1, 100-FR-2,100-IU-1,
100-IU-2, 100-IU-3, 100-IU-4 and 100-IU-5; for contaminated



groundwater: 100-BC-5, 100-KR-4, 100-NR-2, 100-HR-3, and
100-FR-3.

In anticipation of the NPL listing, the Department of Energy (DOE),
EPA, and the Washington State Department of Ecology (Ecology)
entered into a Federal Facility Agreement and Consent Order in May
1989 known as the Tri-Party Agreement. This agreement established
a procedural framework and schedule for developing, implementing,
and monitoring remedial response actions at Hanford. The agreement
also addressed Resource Conservation and Recovery Act (RCRA)
compliance and permitting.

In 1992, the Hanford Future Site working Group evaluated four
future land use options for the site and recommended cleanup of
sources and contaminated groundwater flow into the Columbia River
as an "immediate priority." This recommendation was a key
consideration in the selection of high priority liquid radioactive
disposal sites for interim remedial actions. The recommendations
also expressed a desire for ultimately achieving "unrestricted use" for
the air, surface, subsurface, and groundwater, with the exception of
the B Reactor as a museum option. That option would place the
reactor itself in a "restricted" status.
The Final River Conservation Study and the Environmental Impact
Statement for the Hanford Reach of the Columbia River (National
Park Service 1994) proposed that the Hanford Reach of the
Columbia River and approximately 102,000 acres of adjacent lands
be designated as a National Wild and Scenic River and a National
Wildlife Refuge, respectively.

On September 27, 1995, the Interim Record of Decision was signed
for this site.

DOE performed a 100 area wide phase 1 and 2 Feasibility Study (FS)
and operable unit specific Limited Field Investigations for the
100-BC-1, 100-DR-1 and 100-HR-1 operable units. A 100 area-wide
Phase 3 Source Waste Site FS and 100 Area operable unit specific
Focused FS also were conducted to evaluate specific waste site
remedial action goals, objectives and technologies.

100-IU-1
The Riverland Rail Yard (100-IU-1 OU) supported Hanford
construction and operations activities from 1943 until 1954, while
decontamination of radioactive rail cars continued until 1956.
Included in this site are a 2,4-D pesticide container site, a rail yard
maintenance facility, and two former military installations with
associated demolition debris.



In June 1993 an Action Memorandum, signed by the Tri-Parties, the
USDOE agreed to perform an expedited response action for the
cleanup of the Riverland Rail Yard Maintenance Facility and
pesticide container sites, and closure of an empty munitions cache
hole. Diesel contaminated concrete and soil from the rail yard and
pesticide sites were removed from the site for bioremediation. The
remaining contaminants in the soil were at levels which were below
Model Toxics Control Act (MTCA) residential standards.
Radioactive decontamination of the facility occurred around 1963,
after which the maintenance facilities were dismantled and sold.
Follow-up radiological surveys were performed in 1977, 1978, and
1993, revealing only natural background levels.

100-IU-3
This area was acquired for use as a military buffer zone against
potential hostile attacks on the 100 Area reactors. Several
Anti-Aircraft Artillery Batteries and three Nike Missile Sites were
located on the Wahluke Slope. These sites were decommissioned in
1960-1961, and demolished in 1974.

During 1989 and 1990, an investigation of the Wahluke Slope was
performed to asses potential health, safety, and environmental
concerns raised by Ecology and the public. Based on the
investigation, three of the Wahluke Slope sites; the H-06-L Nike
missile launch site, H-06-C Nike missile control site, and the 2,4-D
pesticide disposal site, were identified and included as part of the
100-IU-3 OU. During the investigation of this OU, 36 additional
sites were identified. Soil contamination in these areas resulted from
historic use of petroleum products and pesticides by the military.

USDOE prepared an engineering evaluation and cost analysis, North
Slope (Wahluke Slope) Expedited Response Action Cleanup Plan in
1993, regarding cleanup options applicable to the Wahluke Slope
sites. The Tri-Parties signed an Action Memorandum in 1994,
requiring removal of hazardous substances and proper abandonment
of water wells. During 1994, a CERCLA expedited response action
was performed to remove any hazardous substances that remained in
the 39 sites on the Wahluke Slope. Soil contaminated with the
pesticide DDT and its associated breakdown products was disposed
of at a hazardous waste landfill in Arlington, OR. Petroleum
contaminated soil (PCS) was transported to a PCS treatment facility
in Pasco, WA, for bioremediation. Several 55-gallon drums of
miscellaneous and hazardous substances were sent to appropriate
handling facilities. Non-hazardous trash, debris, and concrete were
either returned to their excavations or recycled. The remaining



contaminants in the 100-IU-3 OU were measured at levels below
MTCA residential cleanup standards. Water wells were
decommissioned in accordance with WAC 173-160 regulations
(Minimum Standards for Construction and Maintenance of Wells) to
eliminate this potential contamination path to groundwater, and to
prevent interconnection of aquifers. No groundwater contamination
has been associated with the 100-IU-3 OU.

100-IU-4
Little historical documentation of the site is available. The landfill
was used during the years of reactor operation for disposal of
crushed, empty Sodium Dichromate barrels.

In 1992, Ecology and EPA recommended an expedited response
action be performed at the Sodium Dichromate Barrel Landfill, after
which USDOE prepared an engineering evaluation and cost analysis
regarding remediation alternatives applicable to this unit. The
Tri-Parties signed an Action Memorandum in 1993, requiring full
excavation and removal of all buried materials from the landfill.

Excavation, removal, and disposal activities took place between
March and July, 1993. Approximately 5,000 crushed drums were
removed from the site, along with minor amounts of
asbestos-containing materials, two 5-gallon roofing tar cans, and a
small amount of used oil and grease. Soil sampling results indicated
levels below MTCA residential cleanup standards were achieved.

100-IU-5
The White Bluffs Pickling Acid Cribs Site is the only site identified
in the 100-IU-5 Operable Unit. This area was the location of
construction activities from about 1943 - 1959. Little historical
information is known about this site. It is believed that the cribs
received waste streams from a pipe fabrication facility operating
sometime between 1943 and 1959.

In EPA and Ecology recommended that USDOE perform an
expedited response action for this site. Characterization activities
indicated contaminants of concern were at levels below MTCA
residential cleanup standards. No investigation of ground water was
completed for this unit due to its close proximity to other 100 Area
operable units. No radioactive contamination has been associated
with this unit.

OU2: (100-HR-3 and 100-KR-4)(EPA/ROD/R1O-96/134)
Prior to starting the "Limited Field Investigation" in 1992 in the
100-KR-4 and 100-HR-3 Operable Units, groundwater monitoring



consisted of periodic sampling under DOE Order 5400.1. A limited
record exists for groundwater conditions during the reactor operating
years. Riverbank seepage monitoring was completed in 1984 and
1988 as part of the Sitewide Environmental Surveillance program.

At the 100-K Area, groundwater sampling was associated with
operations at the 100-K East and 100-K West fuel storage basins.
Some post-1959 data from several wells are available to describe
conditions downgradient of the 116-K-2 trench used for liquid
effluent disposal that included chromium.

For the 100-D/DR reactor area, (100-HR-3 Operable Unit), historical
data describing conditions during reactor operations are limited to
several wells that were constructed in 1960. Quarterly sampling was
started in 1991 under the RCRA/Operational program for monitoring
liquid effluent discharge to 100-D Ponds. An infiltration experiment
was conducted in 1967 that created a groundwater mound in the
vicinity of the coolant water retention basins. The results may
provide an analog for the un-monitored conditions that prevailed
during reactor operating years.

A similar database exists for the 100-H Area (100-HR-3 Operable
Unit). Monitoring of the 183-H Solar Evaporation Basins facility
occurred between 1973 and 1985, when monitoring was substantially
increased under the RCRA/Operational program. A comprehensive
database exists to describe the contaminant plume, which includes
chromium, associated with the 183-H facility for years after 1985.

The technical information baseline for the RI/FS associated with
each operable unit was augmented substantially in 1992 with the
installation of new monitoring wells and subsequent quarterly
sampling as part of the limited field investigation. A comprehensive
riverbank seepage sampling project was completed in late 1991,
which helped relate contamination along the shoreline to
groundwater contamination underlying the reactor areas. RI/FS
characterization activities that followed the four quarters of sampling
conducted during the limited field investigation consist of
semiannual well sampling, annual riverbank seepage sampling and
periodic Columbia River substrate sampling. Water table elevations
were measured at periodic intervals to show the seasonal ranges in
flow direction and gradients.

As a result of the discharge of groundwater from the operable units
into the river, chromium, a metal that is toxic to aquatic organisms in
low concentrations, poses a risk to aquatic organisms in the
Columbia River adjacent to the 100-D/DR, 100-H and 100-K Areas.



The most toxic form of chromium, hexavalent chromium, readily
dissolves in water and, therefore, moves freely with groundwater.
Hexavalent chromium has been detected in groundwater and in the
groundwater/river interface where groundwater upwells into the
river. Once discharged to the river, it is easily assimilated by aquatic
organisms, some of which are adversely affected. Trivalent
chromium is less soluble and less toxic, and is not easily transported
by groundwater. Most chromium in groundwater at the Hanford Site
is hexavalent chromium, because of the original sources and
prevailing geochemical conditions.

In August 1994, a pilot-scale treatability test began at the 100-D/DR
Area, to assess the effectiveness of an iron exchange treatment
system to remove hexavalent chromium from groundwater. Through
July 1995, this pump-and-treat system had extracted more than 4
million gallons (15 million liters) of groundwater and had removed
more than 38 pounds (17 kilograms) of chromium. This system is
successful in removing chromium from extracted groundwater at
100-D/DR, and indicates that an ion exchange treatment system can
be a successful groundwater treatment technology for chromium in
the 100 Area.

The DOE, Washington State Department of Ecology and EPA
developed a Community Relations Plan in April 1990 that was
designed to promote public awareness of investigations and public
involvement in the decision-making process. The plan summarizes
the known concerns based on community interviews. Several public
meetings have been held and numerous fact sheets have been
distributed in an effort to keep the public informed about Hanford
cleanup issues. The Plan was updated in 1993 to enhance public
involvement and is currently undergoing an additional update.

The Focused Feasibility Study Document and Proposed Plans were
made available to the public in both the Administrative Record and
several libraries. These documents underwent a 45 day public
comment period from September 11, 1995 to October 25, 1995.
Notice of this comment period was published in four State and Local
papers on September 10 and 11, 1995. Separate mailings went to
about 4, 700 "interested in Hanford" citizens. A meeting was held on
October 18, 1995 that discussed the proposed actions relative to other
Hanford groundwater and Columbia River issues.

The selected interim remedy is chosen in accordance with CERCLA,
as amended by SARA, and to the extent practicable, the National
Contingency Plan (NCP). The decision for these operable units is
based on the Administrative Record.



The interim action is expected to provide adequate protection of
human health and ecological receptors in the Columbia River and
will continue until implementation of the final remedy for the
100-HR-3 and 100-KR-4 groundwater operable units, or until such
time that the DOE demonstrates to the State and the EPA that no
further interim action is required. This interim action is expected to
become part of the final remedial action.
Because this is an interim action ROD, review of these operable units
and the remedy will be ongoing as the Tri-Parties continue to
develop and implement final remedial alternatives for the operable
units and the 100 Area NPL site. Because this remedy will result in
hazardous substances remaining on-site above health-based levels, a
review will be conducted within five years after commencement of
remedial action to ensure that the remedy continues to provide
adequate protection of human health and the environment.

The Proposed Plan for 100-IU-1, 100-IU-3, 100-IU-4 and 100-IU-5
was made available to the public in both the Administrative Record
and in Information Repositories on June 26, 1995. The public
comment period was held from June 26, 1995 - August 9,1995.

The Hanford Site is a 560-square mile Federal Facility located in
southeastern Washington along the Columbia River. The region
includes the incorporated cities of Richland, Pasco, and Kennewick
(Tri-Cities) located approximately 17 miles southeast of the 100
Area. The Tri-Cities area consists of approximately 100,000
residents. There are also surrounding communities in Benton,
Franklin, and Grant counties. Land use in the surrounding areas
includes urban and industrial development, irrigated and dry-land
farming, grazing and wildlife refuges. Certain portions of the site are
known to have cultural and historical significance and may be
eligible for listing in the National Register of Historic Places. The
site was established in 1943 and was used to produce plutonium for
nuclear weapons as part of the Manhattan Project during World War
II. There are nine retired plutonium production reactors located on
the Hanford Site. The site boundary includes several subdivisions,
entitled Areas 100, 200, 300, 400, 600, 1100, and 3000.

To the west, north, and east, the 100 Area are bounded by sparsely
populated farming and ranching communities. To the south is the rest
of the contiguous Hanford Site.

The topography of the 100 Area is marked by Saddle Mountains to
the north, and Gable Mountain/Gable Butte to the South, and is
transected by the Columbia River. The geologic structure beneath the



100 Area consists of three distinct levels of soil formations. The
deepest of these is a thick series of basalt flows that have been
warped and folded, resulting in protrusions cropping out as rock
ridges in some areas. Layers of silt, gravel, and sand known as the
Ringold formation form the middle level. The uppermost level is
known as the Hanford formation and consists of gravel and sands
deposited by catastrophic floods during glacial retreat.

There are several unconfined aquifers at the site. Some of these are
connected hydraulically to the Columbia River. Groundwater flow
direction is north-northwest towards the Columbia River. Under the
unconfined aquifers are several confined aquifers. The groundwater
is not currently used but is monitored to assess contaminant
conditions.

Surface water is limited to the Columbia River which is the dominant
surface-water body on the Hanford Site. Small springs flow
intermittently, apparently influenced by changes in river level. The
Hanford Reach is the last free-flowing portion of the Columbia River
above Bonneville Dam. The Columbia River contains the only
remaining spawning habitat for native salmon on the main stem of
the river in the United States. Portions of the river's shoreline in the
100 Area are within the probable maximum 100 year plain of the
Columbia River. Due to irrigation practices, and in part to natural
conditions, three wetland areas are contained within the Wahluke
slope.

Existing land use in the 100 Area includes facilities support, waste
management, and undeveloped land. Facility support activities
include operations such as water treatment and maintenance of the
reactor buildings. The waste management land use designation
results from former uncontrolled disposal activities in areas now
know as "past practice waste sites" located mostly in the reactor
areas.

There are undeveloped lands located throughout the area that are the
least disturbed and contain minimal infrastructure.

An 18 mile stretch of the Columbia River is located within the 100
Area. The shoreline of the Columbia River is a valued ecological
area within the Hanford Site. Approximately 25% of the Wahluke
Slope Area (north of the Columbia River) is permitted to the U.S.
Fish and Wildlife Service, and is managed as the Saddle Mountain
Refuge, with limited public access. The remaining 75% is permitted
to the Washington State Department of Wildlife, and is operated as a
State Wildlife Recreation Area. Semi-arid land with a sparse



covering of cold desert shrubs and drought-resistant grasses
dominates the Hanford landscape. Forty percent of the areas annual
average of six and one quarter inches of rain occurs between
November and January.
The 100 Area, which encompasses approximately 68 km squared
bordering the south shore of the Columbia River, is the site of nine
retired plutonium production reactors. Two of the reactors (K-East
and K-West) reside in the 100-KR-2 Operable Unit in the 100-K
Area. Adjacent to each of these reactors is a spent nuclear fuel (SNF)
storage basin. The contents of those basins are addressed in this
record of decision (ROD).

The K Basins are currently being used to store irradiated (spent)
nuclear fuel from past operations. The basins are located inside the
reactor building and hold 1.3 million gallons of water each. The
water provides a radiation shield, as well as a thermal sink for heat
generated by the stored SNF. The SNF consists of metallic uranium
clad in either a Zircaloy or aluminum jacket. The cladding on some
of the SNF has been damaged, allowing contact between the
irradiated uranium and the basin water. Corrosion of the damaged
fuel results in transfer of radiounuclides to the basin water and
produces contaminated sludge.

The purpose of the K Basins CERCLA interim remedial action is to
mitigate the potential to release hazardous substances from the K
Basins. Within this scope is removal of the SNF, sludge, water, and
debris from the basins, pretreatment of the water, basin deactivation.
Other activities covered in the K Basins EIS and ROD, namely the
stabilization and interim storage of the SNF, are not addressed by
this interim remedial action. Stabilization and interim storage of the
SNF continue to be conducted under the authority of the Atomic
Energy Act of 1954 as analyzed via the NEPA process. The SNF
Cold Vacuum Drying (CVD) and Canister Storage Building (CSB)
facilities are being constructed to be equivalent to current Nuclear
Regulatory Commission (NRC) standards and operating procedures
being developed such that SNF management beyond the scope of this
CERCLA action does not present an endangerment to public health,
welfare, or the environment. The NEPA analysis of environmental
impacts associated with removing SNF, sludge, water, and debris
from the K Basins and pretreating the water were used in the
CERCLA process. Sludge treatment processes were not analyzed in
the NEPA process, but were analyzed in the CERCLA feasibility
study.

The area north of the Columbia River, known as the Wahluke Slope,
covers approximately 364 square km (140 sq. mi.), and is separated



from the rest of the site by the river. The Wahluke Slope is the
location of 39 waste sites which make up the 100-IU-3 OU. The 100
Area south of the Columbia River includes the other three units
addressed in this ROD (EPA/ROD/RIO-96/134). The Riverland Rail
Yard (100-IU-1 OU) is 34 sq. km. (13 sq. mi.) and is bordered by
Washington State Highway 24 to the south and east, the Columbia
River to the north, and the Hanford Site boundary to the west. The
Sodium Dichromate Barrel landfill (100-IU-4 OU) is 10.6 acres in
size, and is located between the 100-D and 100-H reactor areas. The
White Bluffs Pickling acid Cribs (100-IU-5 OU) are cumulatively
one-half acre in size, and are located about 2 km. (1.2 mi.) west of
the 100-F reactor.

The 100-BC-1 OU is one of the three OUs associated with the 100
B/C Area at the Hanford Site. The 100-BC-1 and 100-BC-2 OUs
address contaminant sources while the 100-BC-5 OU addresses
contamination present in the underlying groundwater. The 100-BC-1
OU encompasses approximately 1.8 square kilometers and is located
immediately adjacent to the Columbia River Shoreline. In general, it
contains waste units associated with the original plant facilities
constructed to support B Reactor operation, as well as the cooling
water retention basin systems for both B and C Reactors. The B
Reactor, constructed in 1943, operated from 1944 through 1968,
when it was retired from service. The C Reactor, constructed in
1951, operated from 1952 until 1969, when it also was retired from
service. Currently, the only active facilities in the 100-BC-1 OU are
those that extract and treat water from the Columbia River and
transport that water to other 100 Area and 200 Area facilities.
The 100-DR-1 OU is one of three OUs associated with the 100D/DR
Area at the Hanford Site. The 100-DR-1 and 100-DR-2 are source
OUs. The third OU, 100-HR-3 is the groundwater OU for D/DR and
H Areas. The 100 D/DR Area contains two reactors; the D reactor
associated with the 100-DR-1 OU, and the DR Reactor associated
with the 100-DR-2 OU. The D Reactor operated from 1944 to 1967
when it was retired. The DR reactor operated form 1950 to 1964
when it was retired. The 100-DR-1 OU encompasses approximately
1.5 square kilometers and is immediately adjacent to the Columbia
River. Currently, sanitary and fire protection water is provided to the
100-H and 100-F Areas from the 100-D Area.

The 100-HR-1 Source OU is one of two source OUs associated with
the 100-H Area at the Hanford Site. The 100-HR-1 and 100-HR-2
Source OUs address contaminant sources while the 100-HR-3
Groundwater OU addresses contamination in the underlying
groundwater. The 100-HR-1 Source OU encompasses approximately
0.41 square kilometers and is located immediately adjacent to the



Columbia River shoreline. The OU contains waste units associated
with the original plant facilities constructed to support the H Reactor.
The area also contains evaporation basins which received liquid
process wastes and non-routine deposits of chemical wastes from the
300 Area, where fuel elements for the N Reactor were produced.
These solar evaporation basins received wastes from 1973 through
1985 and are regulated under RCRA as treatment, storage, and
disposal facilities. The H Reactor complex was constructed after
World War II to produce Plutonium for use in military weapons. The
H Reactor operated from 1949 to 1965, when it was retired.
Currently there are no active facilities, operations, or liquid
discharges within the 100-HR-1 Source OU.

Groundwater in the 100-B/C Area flows in a northerly direction
towards the Columbia River. The depth to groundwater at high river
stage ranges from 22.89 m in well 199-B4-4, located near the B
Reactor, to 15.06 m in well 199-B3-47, located due north of the
166-B-14 sludge disposal trench. Groundwater in the 100-D/DR
Area flows in a north/northwest direction towards the Columbia
River. Groundwater in the 100-H Area generally flows in a
northeasterly direction towards the Columbia River. The
groundwater table elevation (above mean sea level) at normal to low
river stage ranges from 114.9 m in the southwest corner to
approximately 113.9m near the river. The groundwater gradient is
approximately 0.0006.

OU 2: (100-HR-3 and 100-KR-4)
The CERCLIS 3 OU2 for the Hanford Site concerns groundwater in
two segments of the Area. These segments are referred to as
100-HR-3 OU and 100-KR-4 OU.

The 100-HR-3 OU is located in the north-central part of the Hanford
Site along the Columbia River. This operable unit includes the
groundwater underlying the 100-D/DR and 100-H Reactor Areas and
a portion of the 600 Area. The 100-D/DR Area is the site of two
deactivated reactors: the 100-D Reactor, which operated from 1944
to 1967 and the 100-DR Reactor, which operated from 1950 to 1965.
The 100-H reactor operated from 1949 to 1965.

The 100-KR-4 OU is also located in the north-central part of the
Hanford Site, upriver of 100-HR-3. The 100-KR-4 Operable Unit
includes the groundwater underlying the 100-KR-1 and 100-KR-2
Operable Units. The 100-K Area is the site of two deactivated
reactors: the 100-K East Reactor, which operated from 1955 to 1971,
and the 100-K West Reactor, which operated from 1955 to 1970.



During the years of reactor operations, large volumes of reactor
coolant water containing chromium and radionuclides were
discharged to retention basins for ultimate disposal in the Columbia
River through outfall pipelines. Liquid wastes, containing significant
quantities of chromium from reactor operations, were also discharged
to the soil column at cribs, trenches, and french drains. Contaminant
plumes in groundwater resulted from these former waste disposal
practices. Groundwater contaminated with chromium is present
beneath the 100-D/DR, 100-H and 100-K Reactor areas and is
migrating toward and discharging into, the Columbia River. The
groundwater upwells into the river through the riverbed with minor
contributions from riverbank seepage.

The 100 Area Land Uses included Native American use and
agriculture before Hanford. The waste management land use
designation results from former uncontrolled disposal activities in
areas now know as past practice waste sites located throughout the
100 Area. There are undeveloped lands located throughout the area
that comprise approximately 90 percent of the land area within the
100 Area. These areas are the least disturbed and contain minimal
infrastructure. The shoreline of the Columbia River is a valued
ecological area within the Hanford Site. Wetlands along the
Columbia River are contained within the boundaries of the 100 Area
National Priorities List (NPL) site.

OU 27
US Department of Energy Hanford 100 Area, which encompasses
approximately 68 km squared bordering the south shore of the
Columbia River, is the site of the nine retired plutonium-production
reactors. The waste sites being considered for remediation in this
Interim Action Record of Decision (IAROD) are in the 100-BC-1,
100-BC-2, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2,
100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 OUs and
contaminated equipment and debris from the 105-B, 105-KW,
105-KE, 105-H and 105-D Reactor Buildings. The 100-IU-2 and
100-IU-6 OUs are former locations of temporary housing and
support facilities for the Manhattan Project and include the former
town sites of White bluffs and Hanford. Because of their process
history, the DOE, the US. Environmental Protection Agency (EPA),
and the State have determined that the waste sites of the 200-SW-3
waste site group are similar to liquid waste disposal sites in the 100
Area and will, therefore, be considered as part of the 100 Area
Remaining Sites. These waste sites received cooling water and
sludge from 100 Area reactor operations The remainder of the above
operable units include waste sites around the 100 Area production
reactors where liquid and solid radioactive wastes and industrial



chemicals were disposed to the soil.

Pre-Hanford uses included Native American usage and agriculture.
Existing land use in the 100 Area includes facilities support, waste
management, and undeveloped land. Facility support activities
include operations such as water treatment and maintenance of the
reactor buildings. The contaminated waste site land area resulted
from former uncontrolled disposal activities in areas know as
"past-practice waste sites" which are located throughout the 100
Area. Lastly, there are undeveloped lands that comprise
approximately 90% of the land area within the 100 Area. The
undeveloped areas are the least disturbed and contain minimal
infrastructure. A 20-km stretch of the Columbia River is located
within the 100 Area. The shoreline of the Columbia River is a valued
ecological area within Hanford Site. Portions of the shoreline with a
sparse covering of cold desert shrubs and drought-resistant grasses
dominates the Hanford Site's landscape. Wetlands along the
Columbia River are contained within the boundaries of the 100 Area
NPL site.

In 1992, the Hanford Future Site Uses Working Group recommended
that 100 Area be considered for the following four future land-use
options: Native American uses, Limited recreation, recreation-related
commercial use, and wildlife use; 105-B Reactor as a museum and
visitor center and wild life and recreational use.
For the purposes of this interim action, the RAOs are for
"unrestricted use," consistent with the previous 100 Area soil cleanup
decisions.

The 100-B/C Area (the 105-B Reactor) was constructed in 1943 and
operated from 1944 through 1968. The 105-Reactor, constructed in
1951, operated from 1952 until 1969, when it also was retired from
service. Currently, the only active facilities in the 100-BC-1 OU are
those that extract and treat water from the Columbia River and
transport that water to other 100 Area and 200 Area facilities. The
100-BC-1 and 100-BC-2 OUs, located in 100-B/C Area, include
contaminant sources, and the 100-BC-5 OU includes contamination
present in the underlying groundwater. The 100-BC-1 OU
encompasses approximately 1.8 km squared and is located
immediately adjacent to the Columbia River shoreline. In general,
the OU contains waste units associated with the original plant
facilities constructed to support B Reactor operation, as well as the
cooling water retention basin systems for both B and C Reactors.

The 100-D area encompassed the 105-DR Reactor which operated
from 1950 to 1964, when it was retired from service. Currently,



sanitary and fire protection water is provided to the 100-H and 100-F
Areas from the 100-D Area. The 100-DR-1 and 100-DR-2 are source
OUs in the 100-D Area. The 100-HR-3 is the groundwater OU for
the 100-D/DR Area contains two reactors: the 105 D Reactor
associated with the 100-DR-1 OU, and the 105-DR Reactor
associated with the 100-DR-2 OU. The D reactor operated from 1944
to 1967, when it was retired.
The 100-H Area comprised of the 105-H Reactor complex. It was
constructed after World War II to product plutonium for use in
military weapons. The H Reactor operated from 1949 to 965, when it
was retired from service. Currently, there are no active facilities,
operations or liquid discharges within the 100-HR-1 source OU. The
100-HR-1 and the 100-HR-2 source OUs, located in the 100-H Area,
include contaminant sources, and the 100-HR-3 groundwater OU
includes contamination present in the underlying groundwater. The
OU contains waste units associated with the original plant facilities
constructed to support the H Reactor. The are also contains
evaporation basins that received liquid process wastes and
non-routine deposits of chemical wastes from the 300 Area (where
fuel elements for the 105-N Reactor were produced). These solar
evaporation basins received wastes from 1973 through 1985 and are
regulated under the Resource Conservation and Recovery Act of
1976 as treatment, storage and disposal facilities.

The 100-F Area is situated in the north-central part of the Hanford
Site along the southern shoreline of the Columbia River,
approximately 32 km northwest of the city of Richland, Washington.
The 105-F Reactor was constructed from 1943 to 1945 and operated
from 1945 to 1965. Most of the facilities associated with the F
Reactor, other than the biological research facilities, were also retired
in 1965. The 100-FR-1 and 100-FR-2 source OUs, located in the
100-F Area, include contaminant sources, and the 100-FR-3
groundwater OU includes contamination in the underlying
groundwater. The OUs contain waste units associated with the
original plant facilities constructed to support F Reactor operation, as
well as the cooling water retention basin systems for the F Reactor
and biological laboratories for studying the effects of radiation on
plants and animals.
The 100-IU-2 and 100IU-6 OUs are the former locations of
temporary housing and support facilities for the Manhattan Project
and include the former town sites of White Bluffs and Hanford.
Waste sites in these OUs primarily consist of construction debris.

OU 15:
Operations in the 200 North Area were mainly related to irradiated
nuclear fuel storage. The purpose of the facilities in this area was to



provide a storage site for the fuel while the radioisotope decay
processes for many of the short-lived radioisotopes were occurring.
The area is located approximately 7 to 12 km south of the 100 Areas
and immediately north of the 200 Areas. The 200-CW-3 waste site
group includes contaminant sources resulting from the release of
cooling water from the fuel storage basins.

OU8:
The 100-NR-1 OU encompasses an area of approximately 405
hectares (over 1,000 acres) and contains the N Reactor, the Hanford
Generating Plant (HGP), and adjacent support facilities. Reactor
operations and former waste-handling practices have caused
contamination in the soil around the N Reactor, the HGP, and the
adjacent support facilities, and in the 100-NR-2-OU.

The 100-NR-2 OU encompasses the contaminated groundwater
underlying the 100-N Area. During the years of reactor operations
until shortly after reactor shutdown, large volumes of reactor coolant
wastewater containing activation and fission products, as well as
small quantities of corrosive liquids and laboratory chemicals
generated by various N Reactor operations, were discharged to the
soil through cribs and trenches. A groundwater pump and treat
system has been in operation since September 1995 as part of on
expedited response action at the 100-NR-2 OU. This system provides
removal of strontium-90 from extracted groundwater, treatment of
strontium-90 by ion exchange, and return of treated groundwater to
the unconfined aquifer using upgradient injection wells.

Throughout the operational history of the N Reactor, significant
spills were documented in unplanned release reports. The unplanned
release reports were used for reporting and tracking the activities
associated with each spill. Spills in the 100-N Area consisted of three
basic types: radioactive, corrosive, and petroleum. Response to
unplanned releases or spills depended on the location of the spill, the
constituents involved, and the potential impact to worker safety and
the environment. Spills that were likely to have an impact on humans
or the Columbia River were remediated, to the extent possible, at the
time of the spill to mitigate potential impacts.
The Department of Energy, Environmental Protection Agency, and
the Washington State Department of Ecology, also known as the
Tri-Parties, entered into the Federal Facility Agreement and Consent
Order in May 1989. The 100-NR-1 and 100-NR-2 OUs were
designated as units subject to Resource Conservation and Recovery
Act (RCRA) corrective action. In 1998, DOE published the results of
a Corrective Measures Study, that was conducted to gather
information to support selection of a remedial alternative to address



contamination at the 100-NR-1 and 100-NR-2 OUs. In a addition, a
qualitative risk assessment (QRA), comprised of both human health
and ecological risk assessments, was conducted to evaluate current
and potential effects of contaminants in the 100-NR-1 OU on human
health and the environment.

The structures and buildings associated with the 100-NR-1 OU have
a Superfund Removal Action Memorandum issued in January 1999
to authorize cleanup of the sites.

A Record of Decision addressing OU8 was completed in September
1999.

 
Remedy: The selected remedy will remove contaminated soil, structures,

debris, and pipelines to a depth of 15 feet below surrounding grade or
to the bottom of the engineering structure, whichever is deeper for
the Radioactive, Inorganic, Burn Pit, and Surface Solid Groups. The
wastes will be treated to meet Hanford Environmental Restoration
Disposal Facility (ERDF) acceptance criteria and soils, structures,
debris and pipelines will be disposed of at ERDF. DOE will backfill
excavated areas with clean material, grade, and re-vegetate the area,
and maintain institutional controls.

For the Petroleum Waste Group with near-surface contamination,
DOE will remove contaminated media (soil/debris) down to a depth
of 15 feet below surrounding grade or the bottom of the engineering
structure, whichever is deeper. DOE may remove contaminated
media below 15 feet as necessary if field conditions warrant and the
state approves. DOE will ex-situ bioremediate contaminated media
within the operable unit boundary. DOE will dispose of residual
contaminated media, if required, to a state approved facility. DOE
will collect and dispose or leachate to the Effluent Treatment Facility
or as approved by the state. DOE will backfill and re-vegetate
excavated areas and maintain institutional controls.

For the Petroleum Waste Group with deep contamination, DOE will
in-situ bioremediate contaminated media below 15 feet of
surrounding grade, bottom of engineering structure, or at the
stopping point of ex-situ bioremediation, whichever is greater. DOE
will install necessary injection wells and infrastructure and maintain
groundwater monitoring wells to monitor bioremediation and
impacts to groundwater. DOE will grade and re-vegetate the areas
and maintain institutional controls until remediation is complete.

Institutional controls consist of the following elements: controlled
access to the site; an on-site excavation permit process to control



well drilling and excavation of soil withinthe 100 Area operable units
to prohibit any drilling or excavation except as approved by the state;
maintaining existing signs prohibiting public access to the shoreline
site; notification to the state and Benton County Sheriff's Office upon
discovery of any trespass incidents; adding access restriction
language to any land transfer, sale, or lease of property that the U.S.
Government considers appropriate while institutional controls are
compulsory, and the state will have to approve any access restrictions
prior to transfer, sale or lease.

Until final remedy selection, the Department of Energy (DOE) will
not delete or terminate any institutional control requirement
established in the Record of Decision unless the state has provided
written concurrence on the deletion or termination. DOE will
evaluate the implementation and effectiveness of institutional
controls on an annual basis. DOE shall submit a report to the state by
July 31 or each year summarizing the results of the evaluation for the
preceding calendar year.

The selected remedy for the groundwater is continued operation of
an existing pump and treat system using an ion exchange resin to
remove strontium-90. Petroleum hydrocarbons also have been
observed in two monitoring wells and free-floating product will be
removed if observed during future monitoring activities.

Estimated Capital Costs:
Estimated Annual O&M Costs: (261,900 + 329,100)
Estimated Present Worth Costs: (10,896,000 + 63,400 + 1,153,000 +
1,449,000)

 
Text: Full-text ROD document follows on next page.
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INTERIM REMEDIAL ACTION RECORD OF DECISION

DECLARATION

SITE NAME AND LOCATION

U.S. Department of Energy / Hanford 100 Area
100-NR- 1 and 100-NR-2 Operable Units 
Hanford Site 
Benton County, Washington

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected interim remedial actions for a portion of the U.S. Department of
Energy (DOE) Hanford 100 Area, Hanford Site, Benton County, Washington. These actions were chosen in
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986, and to the extent
practicable, the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). Specifically, the
selected remedial actions will address Resource Conservation and Recovery Act (RCRA) past-practice waste
sites, unplanned releases (UPRs), spills, and associated piping in the 100-NR-1 Operable Unit (OU) as listed in
Appendix B, and the underlying groundwater, designated as the 100-NR-2 OU. These sites are located next to the
Columbia River at the Hanford Site near Richland, Washington. The 100-NR-1 and 100-NR-2 OUs are within
the Hanford Site's 100 Area, which is a National Priorities List (NPL) site. The decisions documented in this
Interim Remedial Action Record of Decision (ROD) are based on the Administrative Record for the Hanford Site
and for the 100-NR- 1 and 100-NR-2 OUs.

The State of Washington, acting through and by the State of Washington Department of Ecology (Ecology),
concurs with the remedies selected in this document.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances in the waste sites and groundwater, if not addressed by
implementing the response actions selected in this Interim Action ROD, may present an imminent and substantial
endangerment to the public health, welfare, or the environment.

INTEGRATION OF CERCLA AND RCRA REQUIREMENTS

DOE, Ecology, and the U.S.. Environmental Protection Agency (EPA) (referred to as the Tri-Parties) recognize
the similarities between RCRA corrective action and CERCLA remedial action processes and their common
objective of protecting human health and the environment from potential releases of hazardous substances,
wastes, or constituents. As such, the Tri-Parties are electing to combine response actions under RCRA corrective
action and CERCLA remedial action. The RCRA corrective action authorities have clear jurisdiction over waste
with chemical constituents (in particular, hazardous waste and hazardous constituents), and mixed wastes (i.e.,
mixtures of hazardous waste and radiological contaminants), but not over waste with radiological contaminants
only. The CERCLA authorities provide jurisdiction over hazardous substances, including radiological
contaminants. The Tri-Parties agreed in the Hanford Federal Facility Agreement and Consent Order (referred
to as the Tri-Party Agreement) that they intend for all
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Facility Agreement and Consent Order (referred to as the Tri-Party Agreement) that they intend for all
remedial and corrective actions conducted under the Tri-Party Agreement to address all aspects of contamination
so no further action will be required under federal and state law. In particular, the Tri-Parties agreed that any
units managed under RCRA corrective action shall address all CERCLA hazardous substances for the purposes
of corrective action. Therefore, actions taken to remediate these OUs will comply with the provisions of both
CERCLA and RCRA. By applying CERCLA authority jointly with that of RCRA, additional options for disposal
of corrective action and remedial action wastes at the Hanford Environmental Restoration Disposal Facility
(ERDF) are possible. DOE shall comply with all permit conditions stated in the Hanford Facility RCRA Permit for
any site covered by this ROD, and issuance of this ROD does not effect DOE's obligation to comply with those
permit conditions.

It is the intent of the Tri-Parties to select the same remedy for sites requiring RCRA corrective action as selected
for those sites requiring CERCLA interim remedial actions. The Hanford Facility RCRA Permit has been
modified to include the RCRA past practice waste sites in Modification E, as specified in Washington
Administrative Code (WAC) 173-303-830. The public has commented on the Permit conditions relevant to these
actions in accordance with the Tri-Party Agreement and applicable state and federal regulations.

DESCRIPTION OF THE SELECTED REMEDIES (100-NR-1 OU)

The selected interim remedial actions will reduce potential threats to human health and the environment at
100-NR-1 source waste sites. In addition, the remedial actions are intended to ensure that contaminants present
at these waste sites will not adversely impact existing groundwater quality beneath the sites or beneficial uses of
the Columbia River.

The future land use for the 100 Area of the Hanford Site has not been determined. The selected interim remedial
actions are intended to not preclude any future land use (other than for the shoreline site). Remedial action
objectives and cleanup standards will be re-evaluated if future land use and groundwater use determinations are
inconsistent with the selected remedy.

The selected remedies for the various waste site groups are listed in Table 1. The source waste sites were
organized into five (5) waste groups based on their suspected primary contaminants and characteristics:
radioactive, petroleum (near-surface and deep contamination), inorganic, burn pit, and surface solid. A brief
summary of the major components of each remedy follows.

Institutional Controls at the Shoreline Site

Application of institutional controls by themselves is not a final remedy, but is necessary under this interim action
to protect human health and the environment pending a final ROD for the 100-N Area.
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Table 1 - Waste Group for the Source Sites in the 100-NR-1 Operable Unit
and Selected Remedial Actions for Each Waste Group

Waste Group

Selected Remedy

Institutional
Control

Remove
/Dispose

Remove/Ex-
Situ

Bioremediation
/Dispose

In-Situ
Bioremediation

Number of
Source
Waste
Sites a

Radioactive X 37

Petroleum Near
Surface

X 20

Deep X 2

Inorganic X 6

Burn Pit X 6

Surface Solid and
Miscellaneous
Source Waste Sites

X 9

Shoreline X 1
 a Buried pipeline associated with waste sites will be remediated with those waste sites

Institutional controls (IC) consist of the following elements:
• DOE will continue to use a badging program and control access to the sites associated with this ROD

for the duration of the interim action. Visitors (i.e., persons not employed on the Hanford Site who
• are granted access for discussions on project related matters, employment interviews, or tours)

entering any of the sites associated with this ROD are required to be escorted at all times.
• DOE will utilize the on-site excavation permit process to control well drilling and excavation of soil

within the 100 Area OUs to prohibit any drilling or excavation except as approved by Ecology. 
• will maintain existing signs prohibiting public access to the shoreline site. 
• DOE will provide notification to Ecology upon discovery of any trespass incidents. 
• Trespass incidents will be reported to the Benton County Sheriff”s Office for investigation and

evaluation for possible prosecution. 
• DOE will take the necessary precautions to add access restriction language to any land transfer, sale,

or lease of property that the U.S. Government considers appropriate while institutional controls are
compulsory, and Ecology will have to approve any access restrictions prior to transfer, sale, or lease.

• Until final remedy selection, DOE shall not delete or terminate any institutional control requirement
established in this ROD unless Ecology have provided written concurrence on the deletion or
termination. 

• DOE will evaluate the implementation and effectiveness of ICs on an annual basis. DOE shall submit
a report to Ecology by July 31 of each year summarizing the results of the evaluation for the
preceding calendar year. At a minimum, the report shall contain an evaluation of whether or not the
OU IC requirements continue to be met, a description of any deficiencies discovered, and what
measures have been taken to correct problems.
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Remove/Dispose for Radioactive, Inorganic, Burn Pit, and Surface Solid Groups

• Re move contaminated soil, structures, debris, and pipelines to a depth of 4.6 m [ 15 ft] below surrounding
grade or to the bottom of the engineering structure, whichever is deeper. 

• Treat these waste as required to meet ERDF acceptance criteria. 
• Dispose of soil, structures, debris, and pipelines at ERDF. 
• Backfill excavated areas with clean material, grade, and re-vegetate the areas. 
• Maintain ICs as described above for this group.

Remove/Ex-Situ Bioremediation/Dispose for Petroleum Waste Group with Near-Surface
Contamination

• Remove contaminated media (soil/debris) down to a depth of 4.6 m [ 15 ft] below surrounding grade or
the bottom of the engineering structure, whichever is deeper. The depth of removal (15 ft) may be
adjusted if field conditions warrant and with Ecology approval. 

• Remove contaminated media (soil/debris) below 4.6 m [ 15 ft] as necessary if field conditions warrant and
Ecology approves. 

• Ex-Situ bioremediate contaminated media within the 100-N OU boundary. 
• Dispose of residual contaminated media, if required, to an Ecology approved facility.
• Collect and dispose of leachate to the Effluent Treatment Facility (ETF) or as approved by Ecology.
• Backfill excavated areas with clean material, grade, and re-vegetate the areas. 
• Maintain ICs as described above for this group.

In-Situ Bioremediation for Petroleum Waste Group with Deep Contamination

• In-Situ bioremediate contaminated media below 4.6 m [ 15 ft] of surrounding grade, bottom of engineering
structure, or at the stopping point of Ex-Site Bioremediation, whichever is greater. 

• Install necessary injection wells and infrastructure. 
• Maintain groundwater monitoring wells to monitor Bioremediation and impacts to groundwater. 
• Grade and re-vegetate the areas. 
• Maintain ICs as described above for this group until remediation is complete.

This Interim Action ROD also provides a decision framework to evaluate leaving some contamination in place at
a limited number of sites, specifically where contamination is located at depths greater than 4.6 m (15 ft). The
decision to leave contamination wastes in place at such sites will be a site-specific determination made during
remedial design and remedial action activities that will balance the extent of remediation with protection of human
health and the environment, disturbance of ecological and cultural resources, worker health and safety,
remediation costs, operation and maintenance costs, and radioactive decay of short-lived radionuclides (half lives
less than 30.2 years [e.g., cesium-137]). The application of the balancing factors criteria and the process for
determining the extent of remediation at deep sites will be made by EPA and Ecology. Any decision to leave
waste in place will occur after the public has been asked to comment on the proposal to leave waste in place.
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DESCRIPTION OF THE SELECTED REMEDY (100-NR-2 OU)

The selected interim remedial actions will reduce potential threats to human health and the environment at the
100-NR-2 OU.

The selected remedies for the 100-NR-2 groundwater is continued operation of an existing pump and treat system
using an ion exchange resin to remove Sr-90. Furthermore, petroleum hydrocarbons have been observed in two
monitoring wells and free-floating product will be removed if observed during future monitoring activities.

The pump and treat system has been in operation since September 1995 at the 100-NR-2 OU under the N-Springs
expedited response action and associated Action Memorandum. The system removes Strontium-90 (Sr-90)
contaminated groundwater, treats it by ion exchange, and returns treated groundwater to the unconfined aquifer
using upgradient injection wells. The selected interim action also provides some control over movement of Sr-90 to
the Columbia River and will not preclude possible final remedies at this OU. In addition, an evaluation of
groundwater remediation and river protection technologies for Sr-90 contamination and evaluation of aquatic and
riparian receptor impacts will be accomplished as part of this interim action. The duration for completing an
evaluation of ecological impacts shall be approximately 5 years. During this interim action, DOE will continue to
monitor the network of wells within the 100-N Area groundwater system of interest (the uppermost, unconfined
shallow system that has been contaminated by the source waste sites) for all contaminants of concern. A brief
summary of the major components of the selected groundwater interim remedy follows:

• Remove Sr-90 contaminated groundwater through extraction and treatment with ion exchange and
discharge treated groundwater upgradient into the aquifer. The system shall operate continuously,
excluding maintenance operations, system modifications, and other approved shutdowns. Any shutdown
period greater than one (1) week shall require notification to Ecology.

• Maintain Ecology approved groundwater monitoring well networks to monitor pump and treat operations
and impacts to groundwater. 

• Evaluate technologies for Sr-90 removal and submit information to Ecology (by October 2004).
• Evaluate aquatic and riparian receptor impacts from contaminated groundwater and submit information to

Ecology (by October 2004). 
• Remove Petroleum Hydrocarbons (free-floating product) from any monitoring well and purge into an

on-site tank for disposal to an approved off-site or on-site facility. 
• Remove Petroleum contaminated solid waste, treat if necessary, and dispose to ERDF. 
• Dispose of non-hazardous wash/rinse waters to the Hanford Effluent Treatment Facility or other facilities

approved by Ecology.

IMPACT OF THE REMEDIAL ACTION DECISION ON THE RCRA PERMIT

This ROD addresses sites that require corrective action under RCRA Section 3004(u) (as implemented through
WAC 173-303). Section 3004(u) of RCRA requires that RCRA permits include corrective action conditions as
necessary to protect human health and the environment, including schedules of compliance for work not
completed at the time of permit issuance. Thus, the selected CERCLA remedy and the RCRA corrective actions
documented in this ROD have been incorporated into the Hanford Facility RCRA Permit as the RCRA corrective
action. Implementation of the corrective measures in the 100-NR-1 OU will begin upon completion of remedial
actions for the 100-NR-1 treatment, storage, and disposal units and will follow 



vi

the schedule identified in the Engineering Evaluation /Cost Analysis for the 100-N Area Ancillary Facilities
and Integration Plan, DOE/RL-97-28, Rev. 1. This schedule will be incorporated into the Remedial Design and
Remedial Action (RD/RA) Workplan.

The schedule for the interim measure at 100-NR-2 is an ongoing operation of the existing pump and treat system.
This system will operate continuously as described above.

STATUTORY DETERMINATIONS

The selected interim remedial actions for the 100-NR-1 waste sites (except the shoreline site) are protective of
human health and. the environment, comply with federal and state requirements that are legally applicable, or
relevant and appropriate (ARAR) for this action, and are cost effective.

The selected interim remedial actions for the 100-NR-2 groundwater are protective of human health and  the
environment and are cost effective. However, they do not comply with some federal and state requirements that
are ARARs. This interim action ROD hereby grants a waiver to the following regulations: (1) Safe Drinking
Water Act of 1974 (SDWA) (40 U.S.C. 300, et seq.), “National Primary Drinking Water Regulations” (40 Code
of Federal Regulations [CFR] 141) due to the treated groundwater that will be re-injected into the aquifer may/will
exceed the drinking water standard or maximum contaminant level of 8 picocuries/liter (pCi/L) for Sr-90, based on
system design, as well as 20,000 pCi/L for Tritium, and 45 milligrams/liter (mg/L) for nitrate; and (2) WAC
173-218, “Underground Injection Regulation” due to the treated groundwater may exceed the drinking water
standard or maximum contaminant level for Sr-90, tritium, and nitrate. Although this interim remedial action is
designed primarily for Sr-90, a waiver is still necessary for tritium and nitrates based on the co-existence of the
contaminants in the groundwater. A final remedy for the groundwater shall address all ARARs.

Utilization of Permanent Solutions and Alternative Treatment Technologies to the Maximum Extent
Practicable

The Tri-Parties have determined that the selected remedy for the 100-NR-1 source OU utilizes permanent
solutions and alternative treatment technologies to the maximum extent practicable. Of the alternatives analyzed,
the selected remedy provides the best balance of tradeoffs in terms of long-term effectiveness and permanence;
reduction in toxicity, mobility, or volume achieved through treatment; short-term effectiveness; implementability;
cost; and also considers the statutory preference for treatment as a principal element and considering state and
community acceptance. The 100-NR-2 OU selected remedy is considered an interim action that will require
further evaluation and final remedy selection. Remediation of the shoreline site of the 100-NR-1 OU is closely tied
to the determination of  final remedy for the 100-NR-2 OU. Permanent solutions for this site will be defined at the
time that the final remedy for the 100-NR-2 OU is determined.

Five (5) Year Review Requirement

Because this remedy may result in hazardous substances remaining on-site above levels that allow for unlimited
use, a review will be conducted to ensure that the remedies continue to provide adequate protection of human
health and the environment within five (5) years after the commencement of the interim remedial actions. This is
an Interim Action ROD; therefore, review of these sites and these remedies will be on-going as the Tri-Parties
continue to develop final remedial measures for the 100 Area.
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On-Site Determination

The preamble to the National Contingency Plan states that when non-contiguous facilities are reasonably close to
one another and wastes at these sites are compatible for a selected treatment or disposal approach, CERCLA
Section 104(d)(4) allows the lead agency to treat these related facilities as one site for response purposes and,
therefore, allows the lead agency to manage waste, transferred between such non-contiguous facilities without
having to obtain a permit. The 100 Area NPL waste sites addressed by this ROD are reasonably close to ERDF
and compatible for disposal of excavated waste at ERDF. Therefore, the sites addressed by this Interim Action
ROD and ERDF are considered to be a single site for the response purposes under this ROD.
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I. DECISION SUMMARY

Site Name and Location

The Hanford Site, a federal facility managed by the U.S. Department of Energy (DOE), was established in 1943
to produce plutonium for nuclear weapons using reactors and chemical processing. The Hanford Site occupies
approximately 1,456 km2 (560 mi2 ) along the Columbia River in Benton County, which is in southeastern
Washington. The Hanford Site is situated north and west of the cities of Richland, Kennewick, and Pasco, an area
commonly known as the Tri-Cities (Figure 1). The Hanford Site is divided into areas based on the primary use
during operation. The Site's nine (9) plutonium production reactors were located in the 100 Area. The 100-N Area
is situated in the 100 Area in the north-central part of the Hanford Site on a broad strip of land along the Columbia
River about forty-eight (48) km northwest of the city of Richland.

Demographics

The Tri-Cities constitutes the nearest population center to the 100-N Area, with an estimated population of about
111,000 in 1997. The surrounding communities of Benton City, Prosser, and West Richland were estimated to
have a combined population of nearly 14,000 in 1997. Industries in the Tri-Cities are mostly related to agriculture
and electric power generation.

Land Use

Pre-Hanford uses included Native American usage and agriculture. Existing land use in the 100 Area includes
facilities support, waste management, and undeveloped land. Facility support activities include operations such as
water treatment and maintenance of the reactor buildings. The contaminated waste site land area resulted from
releases and former disposal activities in areas now known as “past-practice waste sites” which are located
throughout the 100 Area. Lastly, there are undeveloped lands that comprise approximately 90% of the land area
within the 100 Area. The undeveloped areas are the least disturbed and contain minimal infrastructure. A 29 km
(18 mi) stretch of the Columbia River is located within the 100 Area. The shoreline of the Columbia River is a
valued ecological area within the Hanford Site. Portions of the shoreline within the 100 Area are within the
100-year flood plain of the Columbia River. Semi-arid land with a sparse covering of cold desert shrubs and
drought-resistant grasses dominates the Hanford Site’s landscape. Approximately 40% of the area's annual
average rainfall of 6.25 in. occurs between November and January. Wetlands along the Columbia River are
contained within the boundaries of the 100 Area National Priorities List (NPL) site.

In 1992, The Hanford Future Site Uses Working Group recommended that the 100 Area be considered for the
following four (4) future land use options:

• Native American uses;
• Limited recreation, recreation-related commercial use, and wildlife use;
• 105-B Reactor as a museum and. visitor center; and
• Wildlife and recreational use.

The working group report was submitted to DOE as a formal scoping document for development of DOE's
Hanford Remedial Action Environmental Impact Statement and Comprehensive Land-Use Plan (HRA-EIS).
A draft of the HRA-EIS, released to the public in August 1996, generated a variety of comments on a number of
issues. In response, DOE made significant revisions to the draft document. A revised draft HRA-EIS was made
available for public comment on April 23, 1999. This document evaluated five (5) “action alternatives,” each of
which represented a federal, state, local agency, or
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Figure 1 - Location of 100-NR and 100-NR-2 Operable Units
Surface Water and Groundwater



3

Tribe’s preferred land use alternative. Preferred land uses for the 100 Area included varying degrees and
combinations of preservation, conservation, research and development, and recreation. The public comment
period on the revised draft HRA-EIS ended on June 7, 1999. DOE is currently evaluating comments in
preparation for issuance of a land use determination.

At this time, a future land use for the 100 Area has not been established. For the purposes of this interim
action, the remedial action objectives (RAOs) are to make interim action consistent with “unrestricted use”
and consistent with the previous 100 Area soil cleanup decisions.

The Columbia River is the second largest river in North America and is the dominant surface-water body on
the Hanford Site. The existence of the Hanford Site has precluded development of this section of river for
irrigation and power. The Hanford Reach is now being considered for designation as a National Wild and
Scenic River as a result of congressional action in 1983. The uses of the Columbia River include the
production of hydroelectric power, extensive irrigation in the Mid-Columbia Basin, and as a transportation
corridor for barges. Several communities located on the Columbia River rely on the river as their source of
drinking water. Water from the Columbia River along the Hanford Reach is also used as a source of drinking
water by several on-site facilities and for industrial uses. In addition, the Columbia River is used extensively
for recreation, including fishing, hunting, boating, sailboarding, waterskiing, diving, and swimming.

Groundwater is found in both an upper unconfined aquifer system and deeper basalt-confined aquifers. The
upper aquifer system has portions that are locally confined or semi-confined. Groundwater in the upper
aquifer generally flows from recharge areas in the elevated region near the western boundary of the Hanford
Site toward the Columbia River on the eastern and northern boundaries. Fluctuations in river stage, because of
dam operations and seasonal variations, can impact the flow direction, hydraulic gradients, and groundwater
levels within the upper unconfined aquifer. The uses of groundwater will depend on the future land use
designation.

Potential beneficial uses of groundwater in the 100-N Area include a source of drinking water, irrigation, and
industrial uses. Seepage of groundwater into the Columbia River occurs through riverbank seeps. Seeps in the
100-N Area, called N-Springs, include overland discharges as well as upwelling of groundwater into the river.
Contaminants from the past 100-N Area activities may be impacting biota exposed to these seeps.

The shoreline area has not been designated as a wetland. A wetlands review was conducted in 1992 (DOE
1992) in which no significant wetlands conditions were identified. During implementation of the selected
remedy, efforts will be made to prevent and minimize any impacts to the shoreline and riverine habitats.

Columbia River floods have occurred in the past, but the likelihood of recurrence of large-scale flooding has
been reduced by the construction of several flood control and water storage dams upstream of the Hanford
Site. Major floods on the Columbia River typically result from rapid melting of the winter snowpack over a
wide area augmented by above-normal precipitation. The maximum historical flood on record occurred June
7, 1894, with a peak discharge at the Hanford Site of 21,000 m3/s. The largest recent flood took place in 1948
with an observed peak discharge of 20,000 m3/s at the Hanford Site (Cushing 1995).

Evaluation of flood potential is conducted, in part, through the concept of the probable maximum flood, which
is determined from the upper limit of precipitation falling on a drainage area, and other hydrologic factors
(e.g., antecedent moisture conditions, snowmelt, and tributary conditions) that could result in maximum runoff.
The probable maximum flood for the Columbia River below Priest Rapids Dam has been calculated at 40,000
m3/s, and is greater than the 500-year flood. This flood would
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inundate parts of the portions of the 100 Area that are located adjacent to the Columbia River; the central
portion of the Hanford Site would remain unaffected (Cushing 1995).

The Corps of Engineers has derived the Standard Project Flood with both dam-regulated and unregulated
peak discharges given for the Columbia River below Priest Rapids Dam (Cushing 1995). The regulated
Standard Project Flood for this part of the river is given as 15, 200 m3/s, and the 100year regulated flood as
12,400 m3/s.

Cultural Resources

The Hanford Reach is one of the most cultural resource-rich areas in the western Columbia Plateau.
Pre-Hanford uses of the area included agriculture and use by Native American tribes. Archaeological
evidence demonstrates the importance of this area to Native American tribes, whose presence can be traced
for more than 10,000 years. The near-shore areas of the rivers (Columbia, Snake, and Yakima) contained
many village sites, fishing and fish processing sites, hunting areas, plant-gathering areas, and religious sites.
Upland areas were used for hunting, plant gathering, religious practices, and overland transportation.

Biota

Bisected by the last free-flowing stretch of the Columbia River, semi-arid land with a sparse covering of cold
desert shrubs and drought-resistant grasses dominates the Hanford landscape. Only about 6% of the Hanford
Site has been disturbed and is actually used. The disturbed areas are surrounded by large areas of pristine
shrub-steppe habitat. Several endangered and threatened plant species are found on and around the Hanford
Site. The waste sites identified in the 100-NR-1 Operable Unit (OU) are within the disturbed portions of the
Hanford Site. Invasive or non-native plant species have replaced many native plant species in these areas.
Predominant species of wildlife in the area include mule deer, coyotes, Great Basin pocket mice, black-billed
magpies, and various species of raptors. The Hanford Site is located in the Pacific Flyway, and the Hanford
Reach serves as a resting area for migratory waterfowl and shorebirds. The bald eagle is a regular winter
resident in the area.

The Hanford Reach supports a large and diverse community of plankton, benthic invertebrates (including
insect larvae, limpets, snails, sponges, and crayfish), forty-four (44) fish species, and other communities. Of
the fish community, the chinook salmon, sockeye salmon, coho salmon, and steelhead trout use the river as a
migration route to and from upstream spawning areas and are of economic importance.

Table 2 provides the current list of threatened or endangered species occurring or potentially occurring on the
Hanford Site.

Climate

The Hanford Site and surrounding area is located in a semi-arid region of the Columbia Basin. The Cascade
Mountains to the west greatly influence the dry, hot climate of the area by creating a “rain shadow” effect.
Forty percent of the area’s average annual rainfall (6.25 inches) occurs between November and January.
Ranges of daily maximum temperatures vary from normal maxima of 2 degrees C" (35 degrees F") in late
December and early January to 35 degrees C" (95 degrees F") in late July. The Cascade Mountains also
serve as a source of cold air drainage, which has a considerable effect on the wind regime of the area.
Prevailing winds are from the northwest in all months of the year.
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Table 2 - Federally or Washington State Listed Threatened (T) and Endangered (E) Species Occurring or
Potentially Occurring on the Hanford Site

Common Name Scientific Name Federal State
Plants

Columbia milk-vetch Astragalus columbianus T
Columbia yellowcress Rosrippa columbiae E
Dwarf evening primrose Oenothera pygmaea T
Hoover’s desert parsley Lomatium tuberosum T
Loeflingia Loeflingia squarrosa var. T

squarrosa
Northern wormwood (a) Artemisia camperstris E

borealis var.wormskioldii
Umtanum desert buckwheat Eriogonum codium E
White Bluff bladderpod Lesquerella tuplashensis E
White eatonella Eatonella nivea T

Birds
Aleutian Canada goose (b) Branta cnadensis T E

Leucopareia
American white pecan pelecanus erythrorhuchos E
Bald eagle Haliaeetus leucocephalus T T
Ferruginous hawk buteo regalis T
Peregrine falcon (b) Falco peregrinus E E
Sandhill crane (b) Grus cnandensis E

Mammals
Pygmy rabbit (a) Brachylagus idahoensis E

Fish
Steelhead Oncorhynchus mykiss
  Upper Columbia River ESU E
  Middle Columbia River ESU (b) T
  Snake River Basin (b) T
Chinook Oncorhynchus tshawytscha
  Upper Columbia River ESU E
  Snake River Fall Run (b) T
  Snake River Spring/Summer Run (b) T

(a) Likely not currently occurring on the site.
(b) Incidental occurrence
ESU = Evolutionary Unit

II. SITE HISTORY AND ENFORCEMENT ACTIONS

The Hanford Site was established in 1943 to produce plutonium for some of the nuclear weapons tested and used
in World War II and has remained  under the control of DOE or its predecessor since that time. In recent years,
efforts at the Hanford Site have shifted from a national defense mission to the cleanup of contamination remaining
after historical operations.

In November 1989, the U.S. Environmental Protection Agency (EPA) designated the 100 Area of the Hanford Site
as a Superfund site and placed it on the NPL because of soil and groundwater contamination that resulted from
past operation of the nuclear facilities. To effectively address the
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threats associated with the NPL sites and to integrate the requirements of Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA) and the Resource Conservation and
Recovery Act of 1976 (RCRA), DOE, EPA, and the Washington State Department of Ecology (Ecology),
also known as the Tri-Parties, entered into the Federal Facility Agreement and Consent Order (Tri-Party
Agreement) in May 1989. This agreement, among other things, established a procedural framework and
schedule for developing, implementing, and monitoring remedial response actions at the Hanford Site. The
Tri-Party Agreement grouped more than 1,000 inactive waste disposal and unplanned release sites and
contaminated groundwater, including the 100-NR-1 and 100-NR-2 OUs, at that time. The 100-NR-1 and
100-NR-2 OUs were designated as units subject to RCRA Section 3004(u) corrective action (RCRA Past
Practice units —RPPs). Milestones for completion of a limited field investigation (LFI) report and corrective
measures studies (CMS) for the 100-NR-1 and 100-NR-2 OUs were established in the Tri-Party Agreement
under Milestone M- 15-12.

Signatories to the Tri-Party Agreement developed a coordinated CERCLA/RCRA site characterization and
remediation strategy to expeditiously address environmental concerns associated with the Hanford Site. This
strategy is known as the Hanford Past-Practice Strategy, DOE/RL-91-40. The Hanford Past-Practice
Strategy emphasizes integration of the results of ongoing site characterization activities into the remedy
decision-making process as soon as practicable and expedites the remedial action process by emphasizing the
use of interim actions.

In 1994, the Limited Field Investigation Report for the 100-NR-1 Operable Unit, DOE/RL-93-80, and the
Limited Field Investigation Reportfor the 100-NR-2 Operable Unit, DOE/RL-93-81, on the nature and
extent of contamination at these OUs were published. In 1995, data generated from the LF1 reports were
used to establish a qualitative risk assessment (QRA) for each OU. The Qualitative Risk .Assessment for
the 100-NR-1 Source Operable Unit, BM-00054, identified risks at some source waste sites in the 100-N
Area that may warrant remedial action. That same year, the Qualitative Risk Assessment for the 100-NR-2
Operable Unit, BM-00055, determined that some contaminanit concentrations in groundwater exceed
health-based risk levels. The 100-NR-2 LFI and QRA res-ulted in the expedited response action and
associated action memorandum (dated September 23, 1994) for interim control of strontium-90 (Sr-90)
movement in the groundwater through operation of a pump and treat system.

In 1998, DOE published the results of a CMS, DOE/RL-95-111, that was conducted to gather information to
support selection of a remedial alternative to address contamination at the 100-NR-1 and 100-NR-2 OUs. The
CMS, which is functionally equivalent to a CERCLA feasibility study, described the known characteristics of
the waste sites and the distribution and extent of the primary contaminants, presented RAOs, and developed
risk reduction goals. In addition, a QRA, comprised of both human health and ecological risk assessments,
was conducted to evaluate current and potential effects of contaminants in the 100-NR-1 OU on human
health and the environment.

The structures and buildings associated with the 100-NR-1 OU currently have a CERCLA Removal Action
Memorandum issued on January 6, 1999 to authorize cleanup of these sites. A CERCLA Removal Action
Memorandum allows the pump and treat system to operate in the 100-NR-2 OU and will be superceded by
the issuance of this ROD and subsequent Remedial Design and Remedial Action (RD/RA) Workplan.
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III. HIGHLIGHTS OF COMMUNITY PARTICIPATION

Both CERCLA and RCRA establish a number of public participation activities that must be conducted prior to
implementing a remedial action. Potentially affected individuals and members of the public must be notified of
the plans that are being proposed by DOE and regulatory agencies, and these individuals must be given the
opportunity to review alternatives that were evaluated by the agencies. Before making a remedial action
decision, the agencies must consider comments and concerns raised by the public and stakeholders. This
section describes how the CERCLA requirements for public participation have been met. Since this ROD
addresses sites that also must meet RCRA corrective action requirements, this section also describes how the
RCRA public participation requirements were met. Appendix A of this ROD contains the responsiveness
summary to specific comments submitted to Ecology by the public.

In April 1990, the Tri-Parties developed a Community Relations Plan (CRP) as part of the overall Hanford
Site restoration. The CRP was designed to promote public awareness of the investigations and public
involvement in the decision-making process. The CRP summarizes known concerns based on community
interviews. Since that time, several public meetings have been held and numerous fact sheets have been
distributed in an effort to keep the public informed about Hanford cleanup issues.

On March 16, 1998, the Corrective Measures Study for the 100-NR-1 and 100-NR-2 Operable Units,
DOE/RL 95-111, and the Proposed Plan for Interim Remedial Action at the 100-NR-1 Source Sites
Operable Unit and the 100-NR-2 Groundwater Operable Unit, DOE/RL-96-102 (or Proposed Plan), were
made available to the public. The CMS develops a set of potential remedial alternatives for the 100-NR-1
source sites and the 100-NR-2 Groundwater OUs, and performs a detailed analysis of these alternatives. The
CMS also contains the recommended corrective measures and permit conditions. The Proposed Plan
summarizes the results of the analyses performed in the CMS and presents the Tri-Parties’ preference for
interim remedial action. These documents were issued as part of the Tri-Parties’ public participation
responsibilities under Section 117(a) of CERCLA and pursuant to Class 3 Permit Modification public notice
requirements of Washington Administrative Code (WAC) 173-303-830. The public participation process
concurrently satisfied the requirements of both authorities.

The specific activities that were completed to address the public participation responsibilities included mailing
a fact sheet explaining the proposed action to approximately 2,000 people. In addition, an article appeared in
the bi-monthly newsletter, the Hanford Update, detailing the start of the public comment process. The
Hanford Update was mailed to over 5,000 people. The Proposed Plans were mailed to all of the members of
the Hanford Advisory Board.

The notice . of the availability of these documents was published in the Seattle PI/Times, the Spokesman
Review-Chronicle, the Tri-City Herald, and the Oregonian on March 15, 1998. Additional advertisements
ran in the Tri-City Herald on April 2, 1998. The public comment period was held on March 16 through April
29, 1998. A combined public meeting and public hearing was held April 2, 1998, at Ecology’s office in
Kennewick, Washington. At the meeting, representatives from DOE and Ecology answered questions about
the project. A response to the comments received during the public comment period, including those raised
during the public meeting, is included in the Responsiveness Summary, which is attached as Appendix A to
this ROD. The decision for these waste sites and groundwater is based on the Administrative Record. The
locations of the Administrative Record and the information repositories are listed below.
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ADMINISTRATIVE RECORD (contains all project documents)

U.S. Department of Energy 
Richland Field Office 
Administrative Record Center 
740 Stevens Center 
Richland, Washington 99352

INFORMATION REPOSITORIES (contain limited documentation)

University of Washington 
Suzzallo Library 
Government Publications Room 
Box 3529000 
Seattle, Washington 98195

Gonzaga University 
Foley Center 
East 502 Boone 
Spokane, Washington 99258

Portland State University 
Branford Price Millar Library 
Science and Engineering Floor 
SW Harrison and Park 
P.O. Box 1151 
Portland, Oregon 97207

DOE Richland Public Reading Room 
Washington State University, Tri-Cities
Consolidated Information Center, Room 101L 
P.O. Box 99, MSIN: H2-53 
Richland, Washington 99352

IV. SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

The Hanford Site was divided and listed as four (4) NPL Sites: the 100 Area, the 200 Area, the 300 Area, and
the I 100 Area with DOE as the responsible agency for remedial actions. Each of these areas was further
divided up into numerous OUs. Within the 100 Area, the Tri-Party Agreement assigned EPA as the lead
regulatory agency for the 100-13, C, K, and F Area OUs. Ecology was assigned as the lead regulatory
agency for the remainder of the 100 Area operable units, including 100-N, D, and H Area OUs. The lead
regulatory agency approach was selected to minimize duplication of effort and maximize productivity. The
role of the lead regulatory agency is to oversee the activities at an operable unit to help ensure that all
applicable requirements are met. DOE is responsible for performing the remedial actions selected for the OU.

The 100-NR-1 OU encompasses all the soil waste sites including the associated structures and pipelines in the
100-N Area (Figure 2). The 100-NR-2 OU is the groundwater underlying the 100-NR-1 OU.
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Figure 2– 100-NR-1 Operable Unite
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The purpose of the interim remedial actions is to identify and reduce potential future threats to human health
and the environment from waste site contaminants. An additional ROD will be issued in the future to address
the burial grounds in the 100 Area. It is anticipated that after all remedial actions are completed, a final risk
assessment for the 100 Area NPL site will be completed. A final ROD will then be issued for the NPL site.

Consistent with the previous 100 Area soil cleanup decisions, and pending issuance of a final land use
determination, the Tri-Parties have agreed to remediate the 100-NR-1 and 100-NR-2 OUs, to the extent
practicable, so future use of the land is not precluded by contamination left from past Hanford Site operations.
The objective of these interim remedial actions is to remediate the 100-NR-1 sites and the100-NR-2
groundwater to minimize potential direct exposure effects, air and groundwater releases, and ecological and
cultural impacts.

The 100 Area of the Hanford Site is complex and contains many individual waste sites. Based on the
circumstances presented by the 100 Area, the use of an innovative approach to remediate individual waste
sites will enhance the efficiency of the selected remedy. The approach is the “observational approach.”

The Observational Approach

This approach relies on information from historical process operations including information on historical liquid
effluent discharges and information from LFI’s on the nature and extent of contamination, combined with a
“characterize-and-remediate- in-one- step” methodology. Remediation of the sites specified in Appendix B
proceeds until it can be demonstrated through a combination of field screening and confirmational sampling
that cleanup goals have been achieved.

V.  SITE CHARACTERISTICS

This section presents general facility and operation information about the Hanford Site and the 100-N Area.
Also included are detailed descriptions and background discussions for the individual waste sites and the
associated contaminants of concern. The information was compiled from many different sources including the
100-NR-1 and 100-NR-2 LFI reports, the 100-NR-1 and 100-NR-2 QRA reports, and the 100-NR-1 and
100-NR-2 CMS.

Hanford Facility Operations in the 100-N Area

Nine (9) water-cooled, graphite-moderated plutonium production reactors were constructed along the
Columbia River at the Hanford Site between 1943 and 1963. The 100-N Reactor, the last to be built, is
situated in the 100 Area in the northern part of the Hanford Site on a broad strip of land along the Columbia
River about 48 km (30 mi) northwest of the city of Richland, Washington. The 100-N Reactor differs from the
other reactors at Hanford, not only because of its closed-loop cooling system, but because it was designed as
a dual-purpose reactor capable of producing both special nuclear material and steam generation for electrical
power. Although called a “closed-loop cooling system,” it actually operated as a bleed-and-feed system where
a portion of the cooling waters were constantly bled off and replaced with fresh demineralized water. The
cooling effluent removed from the loop eventually made its way to the 11 6-N-1 and 11 6-N-3 Liquid Waste
Disposal Facilities (LWDFs).

The N Reactor operated between 1963 and 1987. It was designed for two modes of operation: (1) plutonium
production; and (2) plutonium production with steam production as a byproduct. The byproduct steam was
used to produce electricity in the adjacent Hanford Generating Plant (HGP), a Bonneville Power
Administration (BPA) switching station. The 100-N Reactor went into production in
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December 1963. The HGP was completed and started producing electrical power in April 1966. Both the reactor
and the generating plant operated continuously, except during periodic shutdowns for maintenance and repairs,
until January 7, 1987. The reactor was retired in October 1989, and orders were received to shut down the
reactor in October 1991. Figure 3 shows the facilities in the 100-N Area, including some of the unplanned releases
(UPRs) in the 100-N Area.

The 100-NR-1 OU encompasses an area of approximately 405 hectares (over 1,000 acres) and contains the N
Reactor, the HGP, and adjacent support facilities. Reactor operations and former waste-handling practices have
caused contamination in the soil around the N Reactor, the HGP, and the adjacent support facilities, and in the
100-NR-2 OU.

Site-Specific Geology and Hydrogeology

Stratigraphic divisions underlying the 100-N Area include the Hanford Formation, the Ringold Formation, and the
Elephant Mountain Member of the Saddle Mountains Basalt. The Hanford Formation overlies the Ringold
Formation and consists of two (2) gravel-dominated facies: an upper cobble-boulder unit and a lower
pebble-cobble unit. The Ringold Formation overlies the Elephant Mountain Member and consists of seven (7)
units. Thickness ranges for the Hanford Formation and the Ringold Formation are 5.8 to 24.5 m (19 to 77 ft) and
137.2 to 150.6 m (450 to 494 ft), respectively.

The upper portion of the Hanford Formation is composed of unconsolidated basaltic cobble and boulder-sized
clasts. Cobbles as large as 15 cm (6 in.) were encountered during drilling in the vicinity of the units, although
boulders as large as 0.9 m (3 ft) can be seen around 116-N-1 and 116-N-3. Below the cobble-boulder unit, clast
size decreases to pebbles and cobbles with local dominant sand. The gravel and sand are predominantly basaltic in
composition. Sometimes significant sand layers are intercepted during drilling. Sand layers from 3 to 4.9 m (10 to
16 ft) thick, consisting of very coarse to fine sand, have been encountered. In the vadose zone, sand layers may
have promoted the localized lateral spread of contamination from 116-N-1 and 116-N-3 and other 100-NR-1 units
during their operation. The sand zones are discontinuous and cannot, with certainty, be traced between wells.

Extensive grading, excavating, and backfilling of the surficial Hanford Formation have occurred within and around
the 100-NR-1 OU. Consequently, it is difficult to distinguish undisturbed Hanford Formation from
anthropogenically disturbed Hanford Formation because of similar bulk composition. The zone of disturbed
material is up to 6.1 m (20 ft) thick and consists of unconsolidated basaltic cobble- to boulder-sized clasts with
sand infilling. Clasts often exhibit white calcium carbonate coatings.

The underlying Ringold Formation is composed of fluvial pebble- to cobble-sized gravels with a silty sandy matrix.
The sediments range from well-cemented, with carbonates and/or iron oxides, to uncemented. Cementation is
discontinuous but laterally extensive. Basalt content of the gravels is typically less than 50% by volume. Some thin
discontinuous sand lenses are found in the areas of 116-N-1 and 116-N-3. The contact between the Hanford
Formation and the Ringold Formation is sometimes difficult to determine because a transition zone of reworked
Ringold Formation is often present. The contact is a potential perching layer in the vadose zone because of the
cemented nature of the Ringold Unit E. However, no perched water was observed during the 1995-1996 LFI
activities.

Groundwater in the unconfined aquifer flows primarily in a west-northwesterly direction most of the year and
discharges to the Columbia River. Fluctuations in river stage, because of dam operations and seasonal variations,
can impact the flow direction, hydraulic gradients, and groundwater levels within the unconfined aquifer. The
significant stratigraphic divisions at and above the water table at 116-N-1
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Figure 3 - 100-N Area Facility



1 Prepared and published annually for DOE by the Pacific Northwest National Laboratory under Contract DE-AC06-76RLO 1830, the
most recent of which is the Hanford Site Environment Report for Calendar Year 1997, PNNL-11795, September 1998.
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and 116-N-3 are the Ringold Formation and the Hanford Formation. The unconfined aquifer is contained in the
gravel-dominated Unit E lithofacies of the Ringold Formation. Detailed descriptions of the Hanford and Ringold
Formations are found in Hydrogeology of the 100-N Area, Hanford Site, Washington, WHC-SD-EN-EV-027.

Fluctuations in river stage, caused by dam operations, and seasonal variations have the same general impact on
flow direction, hydraulic gradients, and groundwater levels throughout the 100-N Area.

Contamination associated with 100-NR-1 waste sites ranges from surface contamination, such as at the 128-N-1
Burn Pit or the 100-N-47 Military Site, to very deep contamination, probably reaching groundwater (18 to 23 m
[60 to 75 ft] for most of the 100-N Area), such as at 100-N-28 Resin Disposal Pit No. 2 and UPR- 100-N-7
Return Line Leak. Approximate depth to groundwater near the 116-N-1 Crib is 19 m (60 ft) and near the 116-N-3
Crib it is 22 in (72 ft).

Ecological Analysis

Ecological surveys and sampling have been conducted in the 100 Areas and in and along the Columbia River
adjacent to the 100 Areas. Sampling included plants with either a past history of documented contaminant uptake
or an important position in the food web, such as river algae, reed canary grass, tree leaves, and asparagus. In
addition, samples were collected of caddisfly larvae (next step in the food chain from algae), burrow soil
excavated by mammals and ants at waste sites, and pellets cast by raptors and coyote scat to determine possible
contamination of the upper end of the food chain. Bird, mammal, and plant surveys were conducted and reported
in Fiscal Year 1992 100 Area CERCLA Ecology Investigations, WHC-EP-0448. Contamination data have
been compiled from other sources, along with ecological pathways and lists of all wildlife and plants at the site,
including, threatened and endangered species. This information has been published in A Synthesis of Ecological
Data from the 100 Area of the Hanford Site, WHC-EP-0601.

As indicated in various annual Hanford Site Environmental Reports1, analysis of terrestrial and aquatic wildlife for
radionuclides have indicated that some species have accumulated levels of radionuclides greater than background.
Sr-90 has been detected in the offal of Columbia River whitefish and suckers at levels slightly exceeding levels
found in a population of whitefish upstream in the Wenatchee River. Significant levels of Sr-90 have been found in
skulpins. Elevated levels of Sr-90 have also been measured in goose bone and eggshells collected from Hanford
Reach islands and a background island upstream of the Hanford Site. Collectively, the levels of radionuclides
measured in Hanford fish and wildlife indicate accumulations of small amounts of specific radionuclides that
possibly originated either from historic fallout or Hanford Site activities.

Cultural Resources Review

Thirty-one (31) archaeological sites have been recorded within 2 km (1.2 mi) of the 100-N Area perimeter. Four
(4) of these sites are either listed, or are considered eligible for listing, on the National Register. Three (3) sites,
two (2) housepit villages, and one (1) cemetery comprise the Ryegrass Archaeological District. The HGP site is
already listed in the National Register. Three (3) areas near the 100-N Area are known to have been of some
importance to the Wanapum. The knobs and kettles surrounding the area may have been called Moolimooli,
which means "little stacked hills." Sites of religious importance may also exist near the 100-N compound.

The most common evidence of historic activities now found near the 100-N Area consists of historic
archaeological sites where farmsteads once stood. Sixty-six (66) Cold War-era buildings and structures
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have been inventoried in the 100-N Area. Thirty (30) 100-N Area buildings/structures have been determined
eligible for the National Register as contributing properties within the Hanford Site Manhattan Project and Cold
War Era Historic District. These include the 105-N Reactor, 109-N Heat Exchanger Building, 1112-N Guard
Station, 181-N River Water Pump House, 183-N Water Filter Plant, 184-N Plant Service Power House, and
185-N Export Powerhouse (Figure 3). The history of these eligible properties, up to and including demolition, have
been documented in the N Reactor Comprehensive Treatment Report, Hanford Site, Washington,
DOE/RL-96-91; the Reactor Operations, section of Chapter 2 of the Historic District Treatment Report (to be
completed in fiscal year 2000); and individual Historic Property Inventory Forms. This documentation was
authorized under the Historic Building Programmatic Agreement, DOE/RL-96-77, and was conducted through
the ongoing Historic Buildings Mitigation Project. However, as required by Stipulation V (C) of the Programmatic
Agreement, assessments of the contents of the contributing properties need to be performed prior to any
deactivation, decontamination, or decommissioning activities. The purpose of an assessment will be to locate and
identify any artifacts (e.g., control panels, signs, scale models, etc.) that may have interpretive or educational
value as exhibits within local, state, or national museums.

Waste Disposal Practices

Figure 3 provides the location for various 100-N Area facilities. Liquid wastes were disposed of in the 100-N
Area soil column and to the Columbia River in a variety of ways including outfalls, spillways, cribs, ponds, pits,
french drains, and septic systems. Each of these systems is discussed below. There are two (2) Columbia River
outfall structures in the 100-N Area: the 1908-N and 1908-NE Outfall Structures. The 1908-N Outfall was
designed primarily for the discharge of raw river water that was used to remove heat from the secondary cooling
system, using dump condensers located in the reactor facility. It also provided a disposal method, on an
emergency basis, for primary cooling water and fuel storage basin water. The outfall structure includes a
reinforced-concrete weir box that discharged to the bottom of the Columbia River via a 2.6 m (102 in.) diameter
steel pipeline. The 1908-NE Outfall served the same purpose as the 1908-N Outfall, but serviced only the HGP
facilities. Because the HGP is physically isolated from the reactor facilities, this outfall did not provide for
emergency disposal of primary reactor coolant or fuel storage basin effluent. The 1908-N and 1908-NE Outfalls
were permitted under the Hanford Site National Pollutant Discharge Elimination System (NPDES) permit and are
still identified in the permit. However, all discharges via these outfalls have been discontinued.

Spillways were used for nonradioactive/nonhazardous wastewater disposal from both the 182-N Emergency
Pumping Station and from water supply holding tanks located adjacent to the 182-N Building. These discharges
consisted of cooling water from the pump bearings and overflow from the water supply holding tanks. All of the
spillways discharge directly to the Columbia River and are permitted under the NPDES permit.

In order to maintain low dose rates and an efficient cooling system associated with the reactor core, the steam
generator, and the fuel storage basin work areas, fresh demineralized water was added to these independent
systems, and the wastewater (bleed off) was discharged to the 116-N-1 (1301-N) and 116-N-3 (1325-N) cribs
and trenches. Portions of the primary coolant system were treated chemically with hydrazine, ammonium
hydroxide, and morpholine for pH and corrosion control. These treated wastewaters were also discharged to the
crib and trench disposal facilities. Wastewater, which was collected from sumps and from drains designed to
manage radioactive wastes within the facility, was also discharged to the crib and trench facilities. These drains
contained effluent from water quality laboratories, personnel decontamination stations, waste transfer stations, and
from floor drains located in controlled, contaminated areas of the reactor building. The liquid waste stream
discharged to the crib and trench facilities averaged 3,785 L/min (1,000 gal/min). In the early 1980s, the average
was as high as 6,057 L/min (1,600 gal/min), primarily due to system drain valve leakage. However, the
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leakage was corrected during normal maintenance outages, and the average discharge flows returned to
approximately 3,785 L/min (1,000 gal/min).

Settling and percolation ponds were used in the 100-N Area to settle out solids from filter backwash, to treat
corrosive regeneration effluent, and to dispose of backwash effluents. The ponds were generally unlined trenches
with sloped sides. One exception is the 183-N (130-N-1) Filter Backwash Discharge Pond, which is a naturally
low, marsh-like basin. This filter backwash discharge pond received filter backwash from the 183-N Facility.

The 183-N Water Treatment Facility included a chemical treatment facility, flocculation basins, and a filter
system. Water was pumped directly from the Columbia River via the 181-N Pumphouse. During treatment,
chemicals were added (flocculants and chlorine) to the water. The water was then filtered and separated into the
various systems, such as the on-site potable water system, the fire protection system, and the demineralized water
supply. The 163-N Demineralization Plant provided demineralized water for reactor primary coolant systems. The
Plant demineralized, filtered, and treated the water; degassed it; and pumped it to a demineralized water storage
tank. Large ion-exchange columns were located in the 163-N Demineralization Plant to remove minerals from the
filtered water. This demineralized water was used in the primary, secondary, and fuel storage basin cooling water
systems. Sodium hydroxide and sulfuric acid (H2SO4) were used to regenerate these ion-exchange columns. The
NaOH and H2SO4, following regeneration, were discharged to the 163-N neutralization pit and a french drain.

Pits were also used in relation to the demineralization facilities. The resin disposal pit, located adjacent to the
183-N Clearwell, received flushed depleted ion-exchange resins. The flush water percolated to soils, and the
remaining resin was collected and disposed of as solid waste. The pit was also used to dispose of overflow filtered
water from the adjacent 183-N Clearwell. Neutralized wastes created by an unplanned release originating in the
108-N transfer system (acid leak) were also disposed in this pit. A second resin disposal pit, located near the
184-N Powerhouse, is better described as a french drain.

French drains and dry wells were generally used for the disposal of nonradioactive/nonhazardous liquid wastes.
Dry wells and french drains are similar in construction. Dry wells usually have a large void space, while french
drains are usually filled with coarse gavel.

In the 100-N Area, there are several french drains and dry wells for the disposal of steam condensate. A dry well
(located north of the 1734-N Building) and a french drain (located north of the 13-N Building) are good examples
of these types of waste sites. The dry well was used for the disposal of flush water from a fire protection header
located within the 1734-N Building. The french drain, near the 13-N Building, was used as a steam condensate
disposal point for steam trace lines to the 1310-N Facility and oil transfer piping systems.

There were three (3) types of septic systems at the 100-N Area:  septic tank and drain field, septic tank and/or
cesspool, and a pond-type treatment facility. Currently there are three (3) active septic systems located at the
100-N Area:  a septic tank/cesspool system (124-N-1), one (1) septic tank and drain field system (124-N-1 and
124-N-9), and a pond treatment system (124-N-10). At the pond treatment system, three (3) ponds are arranged
in a cascading overflow configuration. The third pond is unlined and allows percolation of the liquid effluent to soil.
The first two (2) ponds are lined, and treatment is by air injection, biodegradation, and mixing.

The remaining septic systems have all been taken out of service and reportedly have been pumped out. Several
are reported to have been backfilled with sand and have been abandoned in place. The abandoned and sand-filled
systems include 124-N-5, 124-N-6, 124-N-7, and 124-N-8. Pumped and isolated systems include 124-N-2 and
124-N-4.
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Disposal of radioactive solid waste generated at the 100-N Area was limited to the temporary storage of
irradiated spacers in three large silos located northwest of the fuel storage basin. When the silos became full, the
spacers were removed, packaged, and disposed of in radioactive burial grounds outside the 100-N Area. All
remaining spacers were removed in late 1995 and early 1996. The silos remain in place, and soils adjacent to and
under the silos may be contaminated. All other radioactive solid wastes, including those generated at the HGP
facility, were packaged and disposed of in burial grounds outside the 100-N Area.

Other solid waste disposal in the 100-N Area was limited to nonradioactive construction debris and burning pits.
Often, construction debris disposal sites were used as burning pits to dispose of combustible wastes. Most of the
waste disposal occurred in a narrow strip east-southeast of the reactor. Many of these disposal sites include
nonradioactive/nonhazardous wastes generated at the HGP and BPA facilities. Some isolated areas of
construction-type debris can be found north of the reactor near the river shoreline.

Spill/Unplanned Release History

Throughout the operational history of the N Reactor, significant spills were documented in unplanned release
reports. The unplanned release reports were used for reporting and tracking the activities associated with each
spill. Spills in the 100-N Area consisted of three basic types:  radioactive, corrosive, and petroleum.

Radioactive spills occurred with an unplanned release of radioactive wastewater or material. Releases occurred
when valves, piping systems, or holding facilities were broken, corroded, or overfilled. Generally, these spills
occurred below ground and were noted when contaminated water appeared at the surface, the ground subsided at
the leak point, or elevated contamination levels were detected in nearby monitoring wells. A few of these spills
resulted from overfilling or over-pressurizing the system.

Corrosive material spills consisted of either NaOH or H2SO4. These spills were likely buffered out by the soil to a
nonhazardous state and, therefore, no remedial action is considered necessary. Spills or leaks occurred either
through failure of the transport system (corrosion of the lines) or operator error during transfers from rail cars or
trucks to storage facilities.

Petroleum spills occurred through corrosion failure of piping systems used to transport diesel fuel oils, or because
of overfilling of a storage facility. Very small spills also occurred at transfer points from rail cars and tanker
trucks.

Previous Response Actions

Response to unplanned releases or spills depended on the location of the spill, the constituents involved, and the
potential impact to worker safety and the environment. Spills that were likely to have an impact on humans or the
Columbia River were remediated, to the extent possible, at the time of the spill to mitigate potential impacts. For
example, caustic or acid spills were neutralized, and the bulk of the contaminated soils was immediately removed
to a disposal site.

Oil leaks were intercepted, where possible, to recover the oil near the location of the spill. For example, oil
detected in monitoring wells was pumped out to the extent possible by the existing technology. In the case of one
major oil spill, an interception trench was dug along the river shoreline, and the intercepted oil was burned.
Oil-contaminated soils were removed for disposal elsewhere, when possible.
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Radiologically contaminated spills were either stabilized by a cover of clean fill material or were removed and
disposed of as radioactive solid waste. Generally, radiologically contaminated soils were removed until a level of
approximately 10,000 disintegrations per minute (dpm) was obtained. Radiologically contaminated wastes were
packaged and disposed of in radioactive burial grounds. Burial grounds that were routinely used were located in
the 100-B, 100-D, 100-K, and the 200 Areas.

A groundwater pump and treat system has been in operation since September 1995 as part of an expedited
response action at the 100-NR-2 OU. This system provides removal of Sr-90 from extracted groundwater,
treatment of Sr-90 by ion exchange, and return of treated groundwater to the unconfined aquifer using upgradient
injection wells. This system provides hydraulic control of groundwater to the river and has been shown to stop at
least 90% of the mass of Sr-90 from reaching the Columbia River at the point of hydraulic control. Continuation of
this pump and treat system is the interim action selected in this ROD for the 100-NR-2 OU.

Nature and Extent of Contamination and Investigative Approach

The LFIs were undertaken for the 100 Area OUs in a manner consistent with the Hanford Past-Practice
Strategy for waste sites that were considered to be candidates for interim remedial actions. The LFI included
data compilation, non-intrusive investigations, intrusive investigations, 100 Area aggregate studies, and data
evaluation. The purpose of the LFI reports was to identify those sites that are candidates for interim remedial
actions, provide a preliminary summary of site characterization studies, refine the conceptual model as needed,
identify contaminant- and location-specific applicable or relevant and appropriate requirements (ARARs), and
provide a qualitative assessment of the risks associated with the sites. The assessments included consideration of
whether contaminant concentrations pose an unacceptable risk that warrants action through interim remedial
actions. The preamble to EPA's National Contingency Plan (55 Federal Register 8666) states that interim
actions are appropriate to remediate sites in phases in order to eliminate, reduce, or control the hazards associated
with a site or to expedite the completion of a total site cleanup. According to this preamble, a balance must be
achieved in the desire to definitively characterize site risks and analyze alternative remedial approaches for
addressing site risks in detail with the desire to implement protective measures quickly. EPA's intent was
expressed in the preamble as a bias for action in order to eliminate, reduce, or control hazards posed by a site as
early as possible. Interim remedial actions are intended to achieve remedies that are expected to be consistent
with final actions and a final ROD.

100-NR-1 Source Waste Sites. The 100-NR-1 OU includes sites contaminated as a result of intentional
discharges of contaminated liquid effluents to operational facilities such as cribs, neutralization basins, and french
drains; unplanned releases or leaks from piping systems and storage tanks; and the placement of (sometimes
burning) construction debris, used equipment, and office/industrial waste at surface disposal areas. The 100-NR-1
waste sites, their former uses, waste types (contaminant types), and designated waste group are tabulated in
Appendix B. The principal contaminants of concern for the 100-NR-1 OU are radionuclides, metals, and
petroleum hydrocarbons.

One hundred and fourteen (114) sites in the 100-NR-1 OU were identified in the 100-NR-1/100-NR-2 CMS as
potentially contaminated source waste sites (Appendix B). Thirty-three (33) of these 114 sites were not
considered further in the CMS or the Proposed Plan because they met one or both of the following criteria:   (1)
sites that were never contaminated or are not currently contaminated; and (2) sites that will be remediated
through a process other than this interim remedial action (Section 3.2 of the CMS). One waste site (100-N-20),
for example, will be addressed as part of the 100 Area Remaining Sites remedial effort. Another
(UPR-100-N-31) is addressed in conjunction with the RCRA closure of the 116-N-1 treatment, storage, and
disposal (TSD) unit.
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Each of the remaining potentially contaminated waste sites (and associated buried pipelines) was considered
under this interim remedial action. To facilitate the determination of interim remedial actions, all but one (the
shoreline site) of the waste sites were placed into one (1) of five (5) waste groups based on their suspected
primary contaminants and unique characteristics:  radioactive, petroleum (near-surface contamination and deep
contamination), inorganic, burn pit, and surface solid.

100-NR-1 Shoreline Site. The remediation of the shoreline site is closely tied to final remediation of the
100-NR-2 Groundwater OU because of the complex, dynamic relationships among the Columbia River, the
contaminated groundwater in the 100-N Area, and the contaminated soils at the shoreline site. Therefore, the
shoreline site was not assigned to a waste group, but was addressed separately as a single, unique waste site in
the 100-NR-1/100-NR-2 CMS.

Figure 4 shows the location and extent of the shoreline site. The shoreline site contains the N-Springs (riverbank
seeps) along the eastern shore of the Columbia River as well as associated contaminated soil from groundwater
discharge (mainly contaminated with Sr-90) and diesel fuel-contaminated soil from waste site 100-N-65(an
interceptor trench built to collect diesel/fuel oil leaked to the groundwater). Although addressed separately due to
differences with respect to source of contamination, contaminants of concern, and potential remedial action, these
two (2) areas overlap and together constitute the shoreline site for the purpose of selecting interim remedial
alternatives.

The shoreline site is approximately 840 m (2,772 ft) long and 22 m (73 ft) wide. The lateral boundaries are
generally defined as the river's edge at the low-river stage (115 m [378 ft] above mean sea level), and the river's
edge during a 300-year flood event (estimated at 123 m [402 ft] above mean sea level). The N-Springs are the
result of groundwater discharge from the unconfined aquifer flowing under the 100-N Area, and from the release
(at certain times of the year) of Columbia River water held in bank storage. The soil in the vicinity of the
N-Springs became contaminated, primarily with Sr-90, as a result of the release of reactor cooling water and
reactor decontamination solutions at the 116-N-1 and 116-N-3 Cribs and Trenches. Sr-90 concentrations in the
soil aquifer sediments associated with the shoreline site are depicted in Figure 5. The cribs and trenches were
designed to remove radionuclides from the reactor effluent water using the natural ion exchange and adsorptive
capacities of the soil below these facilities. However, a percentage of the radionuclides were not fully captured in
the soil column and migrated with groundwater to the shoreline area. Groundwater carrying these radionuclides,
and possible other contaminants, enters the Columbia River via the riverbank seeps, or subsurface discharge to
the river-bottom substrate, because of preferential flow paths of the groundwater in the area. The radioactive
water discharged to the cribs and trenches contained activation and fission products, chemicals, from reactor
cooling system decontamination processes, and other chemicals such as sodium dichromate.

100-NR-2 Groundwater Contamination. The 100-NR-2 OU encompasses the contaminated groundwater
underlying the 100-N Area. During the years of reactor operations until shortly after reactor shutdown, large
volumes of reactor coolant wastewater containing activation and fission products, as well as small quantities of
corrosive liquids and laboratory chemicals generated by various N Reactor operations, were discharged to the soil
through cribs and trenches. These wastewaters, as well as other smaller contributions disposed or spilled from
facilities within the 100-N Area, infiltrated through the vadose zone soil and contaminated the groundwater.
Because the large quantities of liquid effluents discharged to the soil during the operation of the N Reactor have
been eliminated, the major driving force for migration of contaminants to the groundwater, and ultimately to the
Columbia River, has been eliminated. Sr-90 is the contaminant of greatest concern in the groundwater because,
without remediation, it renders the groundwater unusable for nearly 300 years and presents a potential human and
environmental threat as it mixes with the Columbia River at the N-Springs area. A groundwater plume map
depicting Sr-90 contamination under the 100-N Area is contained in Figure 6. This map depicts the hydraulic
effects of the currently operating pump and treat system on the Sr-90 plume.
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Figure 4 - Location and Extent of the Shoreline Site at the 100-N Area
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Figure 5 - Strontium-90 Concentration in Soil Aquifer Sediments Within the Shoreline Site, 100-
N Area (concentrations in pCi/g corrected for background)
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Figure 6 - Sr-90 Plume Map
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The groundwater standard for Sr-90 is 8 pCi/L based on the drinking water standard. No ambient water quality
standards for human and ecological protection have been published for Sr-90. Maximum Sr-90 concentrations in
the groundwater over 5,000 pCi/L have been reported between 1993 and 1995 in wells near the river.
Concentrations of Sr-90 in the groundwater at the point of discharge into the river have not been determined;
however, given the known properties of Sr-90, it is expected that these concentrations would be similar to those
found in the near-river wells. Intermittent high water in the Columbia River has caused, and will continue to cause,
periods of higher Sr-90 concentrations in the groundwater and river interface as the influx of water into previously
unsaturated sediments which causes the release of greater concentrations of Sr-90. Concentrations of Sr-90 in
river water samples taken from sampling locations along the Columbia River have never been found to exceed
drinking water standards.

The movement of Sr-90 within the wastewater discharged to the soil through cribs and trenches during reactor
operations extended the contaminated soil zone to the Columbia River. This contaminated zone currently includes
the aquifer and those portions of the vadose zone which were saturated during discharge operations. The
equilibrium ratio of Sr-90 adsorbed onto sediments to Sr-90 mobile in groundwater is approximately 100:1, so most
of the Sr-90 discharged to the cribs and trenches became bound to soil sediments. The adsorption characteristics
of Sr-90 and drainage of the hydraulic mound after discharge to the cribs and trenches ceased left most of the
Sr-90 bound to sediments above the water table.

The mass of Sr-90 bound in the vadose zone is estimated to be upwards of ten (10) times greater than the mass
currently existing in the aquifer, but Sr-90 bound in the vadose zone is not expected to enter the aquifer. Changes
in concentration measured in the monitoring wells are usually related to changes in the water table elevation and
not Sr-90 mobility. When high flow or flood stage conditions in the Columbia River (such as those in 1997)
resaturate the vadose zone, the Sr-90 bound to the soil desorbs. For example, groundwater samples collected
during the 1997 flood stage reflected these elevated concentrations. Samples collected after the water table
recovered from the flooding showed concentrations representative of the pre-flood values, indicating that the
Sr-90 readsorbed to the soil once the water table recovered. Without the vertical driving force of the quantity of
wastewater discharged during reactor operations, Sr-90 bound in the soil sediments above the water table is not
expected to reach the aquifer.

The pump and treat system currently in use reduces the net flow of groundwater through the contaminated portion
of the aquifer that would otherwise discharge into the river. The pump and treat system removes approximately
90% of the Sr-90 from the groundwater pumped through it; however, due to the equilibrium ratio of Sr-90, it is
replaced by the Sr-90 from the sediments back into the groundwater. This replacement will continue for nearly
300 years, comparable to the time needed for radioactive decay to decrease Sr-90 to levels below 8 pCi/L, the
drinking water standard. Little migration of the plume occurs now because of the elimination of discharge of the
large volumes of wastewater and the adsorption characteristics of Sr-90. The other source of Sr-90 discharge into
the river is bank storage. Bank storage refers to river water that enters the aquifer at the groundwater/river
interface during high river stages, and then discharges back into the river during low river stages. Where the Sr-90
plume extends all the way to the groundwater/river interface, bank storage effects may result in additional Sr-90
discharge to the river. The pump and treat system is not capable of addressing the highly dynamic bank storage
effects caused by the daily and seasonal cycles in the Columbia River.

Besides Sr-90 contamination, the groundwater currently contains tritium, nitrate, and sulfate, above the Maximum
Contamination Level (MCL) or drinking water standard. Filtered chromium exceeded the MCL in only one (1)
well. Filtered manganese exceeded the MCL in only two (2) wells. Total petroleum hydrocarbons (TPH) have
been detected in only one (1) well at 18 mg/L. Groundwater
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plume maps for tritium, nitrate, manganese, and sulfate are contained in Figures 7 through 10. Chromium and TPH
contamination is not continuous, and therefore, cannot be defined in a plume map. As with the Sr-90 groundwater
plume map, these maps depict the plumes during the operating pump and treat system. The effect of the pump and
treat system on the co-contaminants is uncertain and has not been evaluated. Certain co-contaminant plumes are
located outside the hydraulic capture and containment provided by the pump and treat system currently operating
at the 100-N Area. Portions of other co-contaminant plumes are captured or contained by the pump and treat
system, but the plumes in their entirety extend outside the impact of the pump and treat extraction wells. The flux
of the co-contaminants to the river is reduced where the co-contaminant plumes occur within the hydraulic
capture and containment of the pump and treat extraction wells. No estimates of the mass of the co-contaminants
removed from the aquifer or the quantity prevented from entering the river are available at this time. The
groundwater is migrating toward and has the potential of discharging into the Columbia River because of the
natural water table gradient. Groundwater discharges through the riverbed and riverbank seeps at N-Springs.

VI. SUMMARY OF SITE RISKS

Potential risks to human health and ecological receptors have been evaluated in qualitative risk assessments
QRAs for the 100-NR-1 and 100-NR-2 OUs. The primary objective of the results of the QRAs was to make a
"yes" or "no" determination with respect to whether waste sites or the groundwater in these operable units should
be considered as candidates for interim remedial measures.

The QRAs consisted of contaminant identification, exposure assessment, toxicity assessment, and human health,
as well as ecological risk characterization. The contaminants of concern were identified based on historical
sampling data and radionuclide inventories, as well as from the results of limited field investigation studies. The
exposure assessment identified potential exposure pathways for future users of the sites. Current site risks to
workers was not evaluated because no workers are located at the sites. The toxicity assessment evaluated the
potential health effects to human or ecological receptors as a result of exposure to contaminants. Exposure
scenarios evaluated potential use scenarios (frequent use and occasional use) in which the onset of exposures are
delayed until the year 2018, based on the Tri-Party Agreement milestone for completion of remediation in the 100
Area.

Where remedial investigation results are not available, potential risks were evaluated by comparison to analogous
sites with similar process history, similar environmental media, similar waste material, and similar contaminants.
The waste sites contained in this ROD are considered analogous to the treatment, storage, and disposal (TSD)
waste sites in the 100-NR-1 OU which are addressed through the Hanford Facility RCRA Permit.

Potential risks to human health and the environment were evaluated to determine if significant risks exist due to
site contaminants. Two (2) types of potential human health effects due to contact with site contaminants were
evaluated at other CERCLA sites. The first is the potential increase in cancer risks. This potential increase is
expressed exponentially as 1 x 10-4, 1 x 10-5, and 1 x 10-6 (one in ten thousand, one in one hundred thousand, and
one in a million, respectively). This means that for a 1 x 10-4 risk, if 10,000 people were exposed to a contaminant
of concern for some period of time, one (1) additional person could be expected to be diagnosed with cancer in
his/her lifetime. Based on current national cancer rates, approximately 2,500 people out of 10,000 are expected to
be diagnosed with cancer. For the second type of potential human health effect, non-carcinogenic health impacts,
a hazard index is calculated. A hazard index greater than or equal to 1.0 may pose a potential adverse human
health risk.
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Figure 7 - Tritium Plume Map
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Figure 8 - Nitrate Plume Map
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Figure 9 - Manganese Plume Map
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Figure 10 - Sulfate Plume Map
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Qualitative Risk Assessment (QRA) Methodology.  The QRA methodology consisted of an
evaluation of risk for a defined set of human and environmental exposure pathways and scenarios. This
methodology is not intended to be a replacement or substitute for a baseline risk assessment. For the 100-N Area
OUs addressed in this ROD, the QRAs considered a frequent use human health exposure scenario with five (5)
exposure pathways (i.e., soil ingestion, fugitive dust inhalation, inhalation of volatile organic compounds from soil,
external radiation exposure, and drinking water ingestion) and a limited ecological assessment. The frequent-use
scenario is generally similar to a residential scenario.

Adverse human health effects resulting from exposure to chemical contaminants are identified as either
carcinogenic (i.e., causing development of cancer in one [1] or more tissues or organ systems) or non-
carcinogenic (i.e., direct effects on organ systems, reproductive and developmental effects). Actions are proposed
in this ROD to address unacceptable risk(s) posed to human health and the environment through one (1) or more
pathways.

Assessment of ecological risk for source waste sites was provided by qualitative evaluation of the attainment of
preliminary remediation goals for terrestrial animals. This evaluation concentrated on potential adverse effects to
the Great Basin pocket mouse. The pocket mouse has a home range that is approximately the size of many of the
waste sites and, if the mouse lived on these sites, would potentially receive a greater exposure to site
contaminants than many other ecological receptors, thereby providing a conservative estimate of risk. Assessment
of ecological risk for the groundwater OU was based upon a comparison of estimated doses to acceptable doses
(ecological benchmarks) for aquatic receptors in the Columbia River.

Identification of Contaminants of Concern. Contaminants of concern were identified through an evaluation
of both historical data and LFI data. Contaminants that were present in the top 4.6 m (15 ft) of soil and in the
groundwater were included in the evaluation. The higher concentration from either the historical data set or the
LFIs was selected for risk evaluation. The definition of potential site risk and subsequent development of remedial
alternatives in the CMS were based on establishing preliminary remediation goals that comply with risk-based
ARARs or to be considered (TBC) requirements. Radionuclide preliminary remediation standards protective of
human health were calculated based on the EPA guidance level of 15 mrem/yr above natural background in soil
for all pathways.

The RESidual RADioactivity (RESRAD) model was selected as the dose assessment model for generating
preliminary remediation goals (PRGs) for radionuclide contaminants in soil. The model is used to determine
individual radionuclide concentrations (pCi/g) in soil that correspond to a dose rate of 15 mrem/yr above
background. The RESRAD model was also used to demonstrate that some residual soil contaminants, both
radiological and nonradiological, will not reach the unconfined aquifer by migration through the soil column within
one (1) thousand years. For drinking water, the radionuclide remediation standard is an annual dose equivalent to
the total body or any internal organ of 4 mrem/yr based upon the average annual activity of beta particle and
photon radioactivity from man-made radionuclides. The Nationaly Primary Drinking Water Regulations
establish a gross alpha particle standard of 15 pCi/L for alpha emitting radionuclides (excluding radon and
uranium). These remediation goals are consistent with other cleanup activities in the 100 Areas. Radionuclide
preliminary remediation goals protective of ecological receptors were calculated based on a draft DOE standard
of 0.1 rad/day for terrestrial animals and 1.0 rad/day for aquatic receptors. For nonradionuclides, preliminary
remediation goals for soils were defined by risk-based ARARs in the Washington State Model Toxics Control
Act (MTCA). Both human and ecological receptors were considered protected by MTCA Method B values for
soils (Method A for TPH).
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Remediation goals for nonradioactive contaminants in water, protective of groundwater, are based on MCLs and
MTCA Method B levels (MTCA Method A for TPH). A listing of contaminants of concern that potentially may
be found at 100-NR-1 waste sites along with their respective preliminary remediation goals is contained in Table
3. These cleanup levels will be reevaluated as part of the CERCLA five (5) year review and as part of final
remedy selection for the site.

Toxicity Assessment.  All radionuclides are classified by EPA as Group A human carcinogens due to their
property of emitting ionizing radiation. For radium, this classification is based on direct human epidemiological
evidence. For the remaining radionuclides, this classification is based on the knowledge that these elements are
deposited in the body, delivering calculable doses of ionizing radiation to the tissues. Despite differences in
radiation type, energy, or half-life, the health effects of ionizing radiation are identical but may occur in different
target organs and at different activity levels. Cancer induction is the primary human health effect of concern
resulting from exposure to radioactive environmental contamination since the concentrations of radionuclides
associated with significant carcinogenic effects are typically orders of magnitude lower than those associated with
systemic toxicity. The cancers produced by radiation cover the full range of carcinomas and sarcomas, many of
which have been shown to be induced by radiation.

Human Health Qualitative Risk Assessment. Potential human health risks were qualitatively evaluated by
comparing 100-N Area operations information, limited site-specific data, and analogous site information to
preliminary remediation goals. Conceptual exposure models under a rural-residential exposure scenario that
consider the potential contaminants, receptors, and exposure pathways through which the contact might occur
aided the evaluation.

Under the rural-residential exposure scenario used, occupancy of the land surface was assumed to be continuous
for 365 days/year for a period of thirty (30) years. It was assumed that human receptors could come into direct
contact with contaminants in soil to a depth of 4.6 m (15 ft) because basements or other subsurface structures
could be constructed within the site (excavation to 3.7 m [12 ft] with a 0.9 in [3 ft] buffer of clean soil). It was
considered reasonable to assume that, beyond the 4.6 m depth, soils would remain undisturbed by human activities
and that direct contact with deeper contaminants (greater than 4.6 m) would not occur. Under this
rural-residential scenario, it was assumed that the unconfined aquifer underlying the 100-N Area would not be
used as a potable water supply or for irrigation purposes for approximately 300 years (the estimated maximum
time required for remediation of the unconfined aquifer). However, 0.76 m/yr (30 in/yr) of irrigation water from
an off-site, uncontaminated source was assumed and included in the exposure evaluations.

The rural-residential exposure model assumes that direct human exposure to radionuclide contaminants within the
top 4.6 m of soil occurs through ingestion of contaminated soil, inhalation of suspended dust, and external exposure
to radiation. Indirect exposure pathways was by consumption of locally acquired vegetables, meat, fish, and milk.
Exposure to nonradioactive contaminants in soil was based solely on the soil ingestion pathway per MTCA
protocol. In some cases, there may be no contaminants in the top 4.6 m of soil at a site. In these instances, there
would be no exposure through these pathways. For contaminants in soils deeper than 4.6 m, the concern was the
potential migration of contaminants to groundwater and eventually to the Columbia River.

Based on this qualitative evaluation, contamination that exists at some of the 100-NR-1 waste sites pose a
potential health risk to future users of the site outside the acceptable risk range of 1 x 10-4 to 1 x 10-6. Calculations
using the RESRAD dose assessment model and the maximum concentration levels in Table 4 demonstrate that
the qualitative assessment of maximum total incremental cancer risk due to radionuclides is > 1 x 10-2, which
indicates that remedial actions must be taken at the 100-NR-1 OU. Incremental cancer risk values calculated to
be > 1 x 10-2 are not reported because the linearized
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Table 3. Remedial Action Goals for Contaminants of Potential Concern at the 100-NR-1
Operable Unit

First Remedial Action Objective -
Protection from Direct Exposure

Second Remedial Action Objective -
Protection of Groundwater/Columbia River

Contaminants of
  Potential Concern Remedial Action

Goal for
Nonradionuclides

(mg/kg)

Remedial Action
Goal for

Radionuclides
(pCi/g)a

Contaminant-Specific
Concentration in soil

Protective of
Groundwater

(pCi/g or mg/kg)

Contaminant-Specific
Concentration in soil

Protective of the
Columbia River
(pCi/g or mg/kg)

Americium-241 NA 31.1 b b

Antimony-125 NA 10 29.3 29,300
Cesium-137 NA 6.2 b b

Cobalt-60 NA 1.4 b b

Europium-152 NA 3.3 b b

Europium-154 NA 3.0 b b

Plutonium-239-240 NA 33.9 b b

Strontium-90 NA 4.5 b b

Technetium-99 NA 15 176 176
Thorium-232 NA 1.3 b b

Tritium(H-3) NA 510 2,000 5,630
Uranium-233/234 NA 1.1 2 4
Uranium-235 NA 1.0 2.4 4.8
Uranium-238 NA 1.1 2.4 4.8
Antimony 32 NA 1.2 1.2
Arsenic 6.5c NA 0.0058 0.0036
Barium 5,600 NA b b

Cadmium 80 NA b b

Carbon Tetrachloride 7.7 NA 0.05 0.05
Chloroform 164 NA 0.27 0.16
Chromium (III) 80,000 NA b b

Chromium (VI) 400 NA 8 2
Hydrazine 0.33 NA b b

Lead 353 NA b b

Manganese 11,200 NA b b

Mercury 24 NA b b

Nickel 1,600 NA b b

PCBs 0.5 NA b b

Selenium 400 NA b b

Tetrachloroethylene 19.6 NA 0.16 0.16
TPH 100 NA b b

Vanadium 560 NA b b
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Table 3. Remedial Action Goals for Contaminants of Potential Concern at the 100-NR-1
Operable Unit

Contaminants of
Potential Concern

First Remedial Action Objective - 
Protection from Direct Exposure

Second Remedial Action Objective -
Protection of Groundwater/Columbia River

Remedial Action
Goal for

Nonradionuclides
(mg/kg)

Remedial Action
Goal for

Radionuclides
(pCi/g)a

Contaminant-Specific
Concentration in Soil

Protective of
Groundwater

 (pCi/g or mg/kg)

Contaminant-Specific
Concentration in Soil

Protective of the
Columbia River  (pCi/g

or mg/kg) 

Zinc 24,000 NA
b b

a Single radionuclide soil concentrations corresponding to a 15 mrem/yr dose. 
b The RESRAD and unit gradient models predict the contaminant will not reach groundwater within a 1,000-year time frame. It is

anticipated that sampling will be required to verify that cleanup has been achieved, and that contaminants left in place are not
migrating. 

c The value presented is background and therefore this is the cleanup level. 
NA = Not Applicable

equations using EPA cancer slope factors are only valid is estimating risk below 1 x 10-2 . Furthermore, a
comparison of data also indicates contaminant levels exceed MTCA cleanup levels, indicating an unacceptable
risk outside the NITCA range of 1 x 10-5 to 1 x 10-6 . Table 4 provides a comparison of maximum concentration
levels in soil samples collected during the I 00-NR- I LFI with the preliminary remediation goals. Future site users
could be exposed to contaminants in soil at concentrations above acceptable levels through ingestion of soil,
inhalation of suspended dust, and external exposure to radiation. Actual or threatened releases of hazardous
substances from the waste sites, and the potential for migration of these substances to the groundwater, if not
addressed by implementing the response actions selected in this interim remedial action, may present a current or
potential threat to public health, welfare, or the environment.

Table 4. Risk Due to Maximum Representative Concentration and Comparison to Preliminary
Remediation Goals in Soil

Contaminant Maximum
Representative
Concentration a

Soil Cleanup Standards
b

Qualitative
 Maximum 
Incremental

Cancer 
Risk

Cesium-137 15.5 pCi/g 6.1 pCi/g 4.482E-04
Cobalt-60 254 pCi/g 1.4 pCi/g >1.0E-02
Strontium-90 431 pCi/g 3.7 pCi/g 1.341E-04
Thorium-232 3 pCi/g 0.97 pCi/g 3.720E-04
Lead 577 mg/kg 353 mg/kg N/A c

Maximum Total Incremental Cancer Risk 
Due to Radionuclides

>1.0E-02

a Maximum contaminant concentrations fro'm soil samples collected during the 100-NR-1 Limited Field Investigation. 
b Soil-cleanup standards for radionuclides are the contaminant concentration that would equal 15 mrem/yr above natural      

background. Cleanup standard for lead is based on EPA's Integrated Exposure Uptake Biokinetic Model for Lead in     
Children, version D,99D, 1994. 

c Lead does not provide a cancer risk.

The potential of direct human exposure to contaminants in soil at a depth greater than 4.6 m (15 ft) is unlikely.
However, these deeper contaminants could migrate to groundwater. The potential for such migration was also
considered in determining the need to remediate waste sites. Past disposal of liquid waste to the soil in the 100-N
Area has impacted the underlying groundwater. The existing groundwater contamination that resulted from past
operations in the 100-N Area is part of the 100-NR-
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2 OU. Groundwater will continue to be monitored during the interim remedial action for the 100-NR-2 OU.

Contaminants that exceed drinking water standards at the groundwater/river interface are Sr-90 and tritium. No
immediate risk to human health from these contaminants entering the river was identified in the
100-NR-1/100-NR-2 CMS due to river water concentrations being below drinking water standards and the lack of
a human receptor at the groundwater seeps. DOE exercises control over access to this area of discharge
immediately adjacent to the river (i.e., N-Springs) and will continue to do so during the interim action timeframe.

Summary of Key Uncertainties in the Human Health Risk Assessment. In general, the assessment of risk
is based on a limited data set. Uncertainties are associated with both the contaminants identified for each waste
site and from the groundwater and the concentrations of the contaminants. Collected samples may not be
representative of conditions throughout the waste site or the aquifer and historical data may not accurately
represent current conditions. Because the samples may not be completely representative of conditions at the
100-NR-1 and 100-NR-2 OUs, the qualitative evaluations of risks may be underestimated or overestimated.

Ecological Qualitative Risk Assessment. The purpose of the qualitative ecological risk assessment is to
estimate the ecological risks from existing contaminant concentrations in the 100-NR-1 and 100-NR-2 OUs. The
Great Basin pocket mouse was selected as the representative receptor for terrestrial waste

sites in the Hanford Site Risk Assessment Methodology (DOE/RL-91-45, Rev. 3). This species was chosen as
a representative for the larger number of possible animal receptors, such as rodents, hawks, and large mammals.
The Great Basin pocket mouse would be more exposed to site contaminants than many other ecological receptors,
thereby providing a conservative estimate of risk. Thus the assessment and measurement endpoint for the
ecological QRA is the health and mortality of the Great Basin pocket mouse.

Contaminants found in the soil at waste sites in the 100-NR-1 OU include radioactive and nonradioactive
elements. For nonradioactive elements, ecological effects were evaluated from uptake from the soil by plants and
by accumulation of these elements through the foodweb. Radioactive elements have ecological effects resulting
from their presence in the environment (external dose) and from ingestion (e.g., dose from contaminated food
consumption), resulting in a total body burden. Total radiological dose to an organism can be estimated as the sum
of doses (weighted by energy of radiation) received from all radioactive elements ingested, residing in the body,
and available in the organism's environment.

The radiological dose an organism receives is usually expressed as rad/day. All exposure pathways are added in
determining total organism dose. Internal exposure includes both body burden (contaminants that are taken into
the body from all pathways) and dose from recent food consumption that is still in the gut. The dose to the Great
Basin pocket mouse was used to screen the level of risk of an individual waste site. For radionuclides, dose to the
pocket mouse is compared to 0.1 rad/day (DOE Order 5400.5, Radiation Protection of thePublic and the
Environment, Effects of Ionizing Radiation on Plants and Animals at Levels Implied by Current Radiation
Protection Standards, International Atomic Energy Agency, Technical Report Series No. 332). For
nonradiological contaminants, the dose was compared to toxicity values.

Potential ecological risks were qualitatively evaluated using the Great Basin pocket mouse as a representative
receptor. Risks to the mouse were estimated assuming that the food pathway was the primary route of exposure
to both radionuclides and chemical contaminants. The major portion of the risk to the Great Basin pocket mouse
was attributable to Sr-90, while cobalt-60 and cesium-137
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comprised the remainder of the risk. Based on this qualitative evaluation, contamination in soil thought to exist at
some of the 100-NR-1 waste sites pose a potential unacceptable risk to ecological receptors. Nearly all of the
radiological risk (EHQ > 1.0) to the Great Basin mouse at the 100 Area sites was attributable to Sr-90, although
cobalt-60 also exceeded an EHQ of 1.0 at some sites. A comparison to analogous sites indicates that the risk
estimates to the Great Basin pocket mouse due to exposure to heavy metals and various organic contaminants at
selected sites would also exceed an EHQ of 1.0. This risk indicates that remedial action must be taken at the
100-NR-1 OU. Actual or threatened releases of hazardous substances from. the waste sites, and the potential for
migration of these substances to the groundwater, if not addressed by implementing the response actions selected
in this interim remedial action, may present a current or potential threat to public health, welfare, or the
environment.

The 100-NR-1/100-NR-2 CMS concluded that no groundwater contaminants of concern are above ecological
remedial action goals based on EPA's and Ecology's ambient water quality criteria (AWQC) for protection of
freshwater aquatic life. Although a drinking water standard of 8 pCi/L has been established for Sr-90, AWQC
standards have not been established for Sr-90. The Sr-90 concentrations in groundwater and seeps are known to
be elevated. Because of this, it is possible that concentrations of Sr-90 are also high in the pore water where
aquatic receptors could be exposed. Further evaluation of potential impacts to aquatic and riparian resources is
considered a vital part of the proposed interim action.

Summary of Key Uncertainties in the Ecological Evaluation. Significant sources of uncertainty in the
exposure scenario are the assumptions that the receptors live on or in the waste site, that the waste site is
uniformly contaminated, and, in the case of the Great Basin pocket mouse, that all food is contaminated. No
provision is made for dilution of contaminated food by noncontaminated food. It was also assumed contaminants
were not passed through the gut; but were completely retained (100 percent absorption efficiency). These
assumptions result in a conservative estimate of risk.

VII.  REMEDIAL ACTION OBJECTIVES

Remedial Action Objectives (RAOs) are site-specific goals that define the extent of cleanup necessary to achieve
the specified level of remediation at the site. The RAOs are derived from ARARs, the points of compliance, and
the restoration time frame for the remedial action. The RAOs were formulated to meet the overall goal of
CERCLA, which is to provide protection to overall human health and the environment.

RAOs specific to the 100 Area for soils, solid wastes, groundwater, and riverbank sediments were initially
developed in the 100 Area Feasibility Study, Phases 1 and 2, DOE/RL-92-11. These objectives were
developed further in the 100 Area Source OU Focused Feasibility Study (FFS), DOE/RL-94-61, and used in
the Remedial Design Report/Remedial Action Work Planfor the 100 Area (RDRIR-AWP), DOE/RL-96-17, to
determine remedial action goals for soils and solid wastes. The objectives were refined for the 100-N Area in the
CMS based on the following: (1) the 100-N Area conceptual fate and transport models, (2) the conceptual
exposure models, and (3) additional information that became available since the feasibility studies were completed.
The RAOs for the 100-NR-2 OU are based on the interim nature of actions that need to be taken until future
decisions are made with regard to groundwater/river protection technologies and receptors.

The cleanup levels for radionuclides in soil that present a direct exposure concern is based on the EPA guidance
level of 15 mrem/yr above background (Establishment of Cleanup Levels for CERCLA Sites with Radioactive
Contamination, EPA, OSWER No. 9200.4-18). The cleanup levels for radionuclides in water supplies is based
on MCLs that correspond to 4 mrem/yr (40 CFR 141). The cleanup levels
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for radionuclides are based on agreements made among EPA, Ecology, and DOE that were established during the
development of the interim action ROD and the RDR/RAWP for the 100-BC-1, 100-DR-1, and 100-HR- 1 OUs.

The cleanup levels for nonradioactive chemical contaminants are based primarily on ARARs including:

• The Washington State "Model Toxics Control Act Cleanup Regulation" (MTCA) (WAC 173-340);
• MCLs promulgated under the federal Safe Drinking Water Act (SDWA) (40 CFR) and/or the State of

Washington's Drinking Water Standards (WAC 246-290); and
• AWQC developed under the federal Clean Water Act (CWA) (40 CFR 131) and/or state standards

promulgated by the State of Washington (WAC 173-201).

It is anticipated that cleanup actions may generate wastes that are regulated as dangerous wastes under WAC
173-303. Compliance with RCRA ARARs, including the substantive requirements for storage and RCRA land
disposal restrictions, will be verified and/or achieved should dangerous waste be generated. It is not anticipated
that wastes will be generated during selected interim actions that are significantly different from a dangerous
waste perspective than wastes generated at other 100 Area remedial actions with one exception. Based on
previous characterization of contaminated wastes generated during 100-NR-1 and 100-NR-2 OU remedial actions
that originated from or have come in contact with contaminated soil or debris from the 116-N-1 and 116-N-3
Cribs and Trenches is defined as state-only listed waste (F003 due to methanol - based on previous
characterization) in accordance with the Part A Permit Application for these units. It is anticipated that these
F003 wastes will meet ERDF waste acceptance criteria without the need for treatment due to very low or
nondetectable concentrations of methanol. Other hazardous constituents may be identified during remedial action.

The RAOs for the 100-NR-1 OU and for the 100-NR-2 OU are presented below.

100-NR-1 Source Waste Sites:  The RAOs for soils are:

• Protect potential human and ecological receptors under the rural- residential scenario from exposure by
ingestion, external exposure, and inhalation to radioactive contaminants present in the upper 4.6 in (15 ft) of
soils, structures, and debris. The levels of reduction will be such that the total dose does not exceed EPA
radionuclide soil cleanup guidance of 15 mrem/yr above Hanford Site background for 1000 years following 
remediation.

• Protect potential human and ecological receptors under the rural-residential exposure scenario from
exposure by ingestion of nonradioactive contaminants present in surface and shallow subsurface soils and
debris in the upper 4.6 m (15 ft) of soil having concentrations exceeding the MTCA Method B levels
(Method A for TPH).

• Protect the unconfined aquifer from adverse impacts by: (1) reducing concentrations of radioactive and
nonradioactive contaminants present in all portions of the soil column that could migrate to the unconfined
aquifer, or (2) reducing contaminant transport within the soil column. Contaminant levels will be reduced so
concentrations reaching the unconfined aquifer do not exceed MCLs promulgated under the SDWA or the
State of Washington's Drinking Water Standards, or MTCA Method B levels (Method A for TPH),
whichever is lower. The location and measurement of the point of compliance will be defined in the
Remedial Design/Remedial Action Workplan. Monitoring for compliance will be performed at the defined
point.
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• Protection of the Columbia River from adverse impacts so contaminants remainino, in the soil after
remediation do not result in an impact to groundwater and, therefore, the Columbia River that could exceed
the ambient water quality criteria (AWQC) under the Clean Water Act for protection of fish. Since there
are no AWQC for radionuclides, MCLs will be used. Measurement of compliance will be at a near-shore
well, in the downgradient plume. The location and measurement will be defined by EPA and Ecology.

• Prevent destruction of significant cultural resources and sensitive wildlife habitat. Minimize the disruption
of cultural resources and wildlife habitat in general and prevent adverse impacts to cultural resources and
threatened or endangered species.

100-NR-2 Groundwater:  The RAOs for the groundwater are:

• Protect the Columbia River from adverse impacts from the 100-NR-2 groundwater so that designated
beneficial uses of the Columbia River are maintained. Protect associated potential human and ecological
receptors using the, river from exposure to radioactive and nonradioactive contaminants present in the
unconfined aquifer. Protection Will be achieved by limiting exposure pathways, reducing or removing
contaminant sources, controlling groundwater movement, or reducing concentrations of contaminants in the
unconfined aquifer.

• Protect the unconfined aquifer by implementing remedial actions that reduce concentrations of radioactive
and nonradioactive contaminants present in the unconfined aquifer.

• Obtain information to evaluate technologies for Sr-90 removal and evaluate ecological receptor impacts
from contaminated groundwater (by October 2004).

• Prevent destruction of sensitive wildlife habitat. Minimize the disruption of cultural resources and wildlife
habitat in general and prevent adverse impacts to cultural resources and threatened or endangered species.

Residual Risks Post-Achievement of RAOs.  Residual risks after meeting RAOs (except the shoreline site)
were estimated based on a residential land use scenario for soils. Site risks from contaminated soils, structures,
and debris (with respect to metals and organics) are reduced from greater than 1 x 10-3 to approximately 1 x 10-5.
Site risks from contaminated soils, structures, and debris with respect to radionuclides are reduced from greater
than 1 x 10-2 to approximately 3 x 10-4 . The current groundwater pump and treat system would have to be
operational for nearly 300 years to achieve the drinking water standard for Sr-90.

Remediation Time Frame.  Completion of these actions shall be consistent with the overall goal of completing
100 Area remedial actions by the year 2018. For groundwater and river protection, remedial actions will likely
exceed 2018, based on the current technology.

VIII. DESCRIPTION OF ALTERNATIVES

100-NR-1 Source Waste Site Alternatives (including the Shoreline Site)

To evaluate remedial alternatives, information related to future land use, groundwater use, and cleanup standards
is necessary. However, this information may not be fully developed before the timely
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consideration of interim remedial actions. For example, future land use decisions for the Hanford Site, including
the 100-N Area, continue to be discussed by the responsible government agency (DOE), the local government
agencies, and many other Hanford Site stakeholders and interested parties. In lieu of a land use decision, the
objectives of the interim remedial actions authorized in this ROD are to reduce potential threats to human health
and the environment from these waste sites and not preclude any future land use in the 100 Area.

The 100 Area Source Operable Unit Focused Feasibility Study, DOE/RL-94-61, identified five (5) general
response actions that could be applied to waste sites in the 100 Area under the rural-residential scenario. The
alternatives analyzed were no action, institutional controls, remove/dispose, remove/ex-situ bioremediation/dispose,
and in-situ bioremediation. To facilitate the development of remedial alternatives and the subsequent detailed and
comparative analyses of their suitability, all but one (the shoreline site) of the waste sites were placed (based on
suspected primary contaminants and unique characteristics) into one (1) of five (5) waste groups: radioactive,
petroleum (near-surface contamination and deep contamination), inorganic, bum pit, and surface solid.

The shoreline site presents unique remedial challenges because of its location at the groundwater/Columbia River
interface. Furthermore, the remediation of the shoreline site is closely tied to final remediation of the 100-NR-2
Groundwater OU. because of the complex, dynamic relationships among the Columbia River, the contaminated
groundwater in the 100-N Area, and the contaminated soils at the shoreline site. Therefore, the shoreline site was
not assigned to a waste group, but was addressed separately as a single, unique waste site in the CMS.

Four (4) remedial alternatives were considered for the 100-NR-1 waste sites (excluding the shoreline site) under
the rural-residential scenario:

• No Action
• Remove/Dispose
• Remove/Ex-Situ Bioremediation/Dispose
• In-Situ Bioremediation

Four (4) remedial alternatives were considered for the shoreline site:

• No Action
• Institutional Controls
• Remove/Dispose
• Cover (Containment)

The shoreline site contains two (2) distinct areas: (1) the riverbank seeps in the 100-N Area (the N-Springs) and
associated contaminated soils in their vicinity, and (2) the contaminated soil associated with waste site 100-N-65
(an interceptor trench built to collect diesel/fuel oil leaked to the groundwater). Although addressed separately due
to differences with respect to source of contamination, contaminants of concern, and potential remedial action,
these two (2) areas overlap and together constitute the shoreline site for the purpose of developing and comparing
remedial alternatives. The shoreline site, the remedial alternatives associated with it, and the applicable analysis of
the remedial alternatives are discussed separately from the remainder of the 100-NR-1 waste sites.

Applicable RAOs used to evaluate the remedial alternatives include MTCA Method B for nonradioactive
chemical contaminants in soil, MTCA Method A for petroleum contaminants (TPH), and 15 mrem/yr above
natural background for radionuclides. If remedial alternatives involve excavation of contaminants (e.g., removal
action) to achieve these cleanup standards, the applicable
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depth for the rural-residential scenario is 4.6 m (15 ft) below surrounding grade. A summary of all remedial
alternatives considered follows.

No Action (applicable to both the 100-NR-1 sites and the shoreline site):  The no action alternative was
evaluated to provide a baseline to compare to the other alternatives. It represents a hypothetical scenario where
no restrictions, controls, or active remedial actions are applied to a site. The no action alternative would limit
future use of the 100-N Area and is not protective of human health and the environment.

Institutional Controls (specifically applicable to the shoreline site but also an integral element of all
four alternatives for the 100-NR-1 waste sites):  This alternative includes the following elements:

• DOE will continue to use a badging program to control access to the associated sites for the duration of the
interim action. Visitors (i.e., persons not employed on the Hanford Site who are granted access for
discussions on project related matters, employment interviews, or tours) entering any of the sites associated
with this ROD are required to be escorted at all times.

• DOE will utilize the on-site excavation permit process to control land use (e.g., well drilling or excavation of
soil) within the 100-NR-1 or 100-NR-2 OUs.

• DOE will maintain existing signs prohibiting public access to the shoreline site.
• DOE will provide notification to Ecology upon discovery of any trespass incidents.
• Trespass incidents will be reported to the Benton County Sheriff’s Office for investigation and evaluation for

possible prosecution.
• DOE will add access restriction language to any land transfer, sale, or lease of property that the U.S.

Government considers appropriate while institutional controls are compulsory, and Ecology will have to
approve any access restrictions prior to transfer, sale, or lease.

• Until final remedy selection, DOE shall not delete or terminate any institutional control requirement established
in this ROD unless Ecology have provided written concurrence on the deletion or termination.

• DOE will evaluate the implementation and effectiveness of institutional controls for the 100-NR-1 and
100-NR-2 OUs on an annual basis. DOE shall submit a report to Ecology by July 31 of each year
summarizing the results of the evaluation for the preceding calendar year. At a minimum, the report shall
contain an evaluation of whether or not the OU IC requirements continue to be met and a description of any
deficiencies discovered and what measures have been taken to correct problems.

Land use restrictions would be used to limit certain types of land use (e.g., restricting drilling or excavation)
through the use of the on-site excavation permit process. Access controls would consist of signs. Groundwater
monitoring would be used to evaluate the effectiveness of the proposed remedial action and to support decisions to
continue the action or implement other actions. Institutional controls would be required to prevent human exposure
to and use of contaminated land and groundwater. DOE would be responsible for establishing and maintaining
land use and access restrictions until maximum contaminant levels and risk-based criteria are met or the final
remedy is selected.

Remove/Dispose (applicable to both the 100-NR-1 sites and the shoreline site):  This alternative includes
the following, elements:

• Remove contaminated soil, structures, debris, and pipelines to a depth of 4.6 in [15 ft] below surrounding
grade or to the bottom of the engineering structure, whichever is deeper. Dispose of soil, structures, debris,
and pipelines at ERDF.

• Treat these wastes as required to meet ERDF acceptance criteria.
• Backfill excavated areas with clean material, grade, and re-vegetate the areas.
• Maintain ICs as described above until remediation is complete.
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Under this alternative, contaminated media would be excavated, transported to, and disposed of at the ERDF in
accordance with ERDFs waste acceptance criteria. Any material that exceeds the disposal facility's waste
acceptance criteria, which would include compliance with RCRA land disposal restrictions, would be stored on the
Hanford Site in a manner consistent with ARARs until treated to meet waste acceptance criteria. If such waste
material exists, the procedure for dealing with it will be agreed to by DOE, EPA, and Ecology before final
disposition. As the contaminated material is excavated, it would be characterized and segregated before
transportation. Excavation would continue until all contaminated material exceeding the remedial action goals and
cleanup standards is removed. The site would then be backfilled and re-vegetated.

Remove/Ex-Situ Bioremediation/Dispose (applicable to the 100-NR-1 waste sites):  This alternative
includes the following elements:

• Remove contaminated material (soil/debris) down to a depth of 4.6 m [15 ft] below surrounding grade or to
the bottom of the engineering structure, whichever is deeper. The depth of removal (15 ft) may be adjusted if
field conditions warrant and with Ecology approval.

• Remove contaminated material (soil/debris) below 4.6 m [15 ft] as necessary if field conditions warrant and
Ecology approves.

• Ex-Situ bioremediate petroleum contaminated material within the 100-N OU boundary.
• Dispose of residual contaminated media to an Ecology approved facility.
• Collect and dispose of leachate to the Effluent Treatment Facility (ETF) or as approved by Ecology.
• Backfill excavated areas with clean material, grade, and re-vegetate the areas.
• Maintain ICs as described above until remediation is complete.

This alternative is the same as the previous alternative except that petroleum-contaminated soil would be placed
on a nearby remediation pad and treated using bioremediation. Bioremediation helps to achieve a reduction in
waste volume requiring disposal. Following remediation, previously contaminated soil that meets the cleanup
standards could be used as clean backfill. Soil not meeting the treatment goal would be transported to the ERDF
for disposal. Leachate and runoff produced during this process would be collected and monitored to determine if
they comply with the associated ARARs. If treatment would be required, treatment and disposal would include
trucking the leachate and runoff to the ETF within the Hanford Site, provided it meets the waste acceptance
criteria.

In-Situ Biorernediation (applicable to the 100-NR-1 waste sites):  This alternative includes the following
elements:

• In-Situ bioremediate petroleum contaminated material below 4.6 in [15 ft] of surrounding grade, bottom of
engineering structure, or where excavation for ex-situ bioremediation is terminated, whichever is greater.

• Install necessary injection wells and infrastructure.
• Maintain groundwater monitoring wells to monitor bioremediation and impacts to groundwater.
• Grade and re-vegetate the areas.
• Maintain ICs as described above until remediation is complete.

Under this alternative, a system of injection wells would supply oxygen, bacteria, and nutrients to the
petroleum-contaminated soils at depth where remediation would take place. Monitoring wells would be used to
monitor the bioremediation and any impacts to groundwater. No excavation or removal would be required.
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Cover (Containment) (applicable to the 100-NR-1 waste sites):  This alternative is specific to the shoreline
site and includes the following elements:

• Maintain ICs as described above until remediation is complete.
• Groundwater monitoring.
• Surface water controls.
• Installation of a surface barrier.
• Grade and re-vegetate the areas.

The surface barrier would be designed to eliminate direct exposure pathways for human and ecological receptors.
Details of proposed cover design can be found in the 100-NR-1/100-N-R-2 CMS.

100-NR-2 Groundwater Site Alternatives

Seven (7) groundwater remedial alternatives for the 100-NR-2 OU were analyzed in the CMS. Of the seven
alternatives, none of the alternatives that include long-term physical barriers were considered appropriate for an
interim action. The construction costs for the barriers were high and the soil flush system alternative was
considered too speculative at this time to be considered for interim use. Also, the physical barriers could
potentially preclude the implementation of final remedies that do not incorporate the chosen barrier in the final
action, or conversely, would require removal costs to implement a different final remedy. Therefore, the following
four (4) alternatives were selected for further consideration for purposes of an interim action:

• No Action
• Institutional Controls
• Hydraulic Controls
• Pump and Treat

The pump and treat alternative differs from the hydraulic control alternative by incorporating treatment of pumped
groundwater into the design. Both alternatives include the creation of a hydraulic "barrier" that decreases the flux
of groundwater going to the river.

Insufficient information exists to make a final remedy decision for Sr-90; therefore, Ecology, EPA, and DOE
propose to control movement of Sr-90 to the Columbia River as an interim remedial action for river protection.
This interim control would be accomplished through operation of the existing pump and treat system while further
information is gathered for a final remedy. The selected interim remedial action will provide some control over
movement of Sr-90 to the Columbia River and will not preclude possible final remedies at this OU or the source
sites OU.

Characteristics of Sr-90 in 100-N Area soils result in significant problems with the remediation of groundwater at
the 100-NR-2 OU. With its twenty-nine (29)-year half-life, current concentrations in groundwater, concentrations
adsorbed onto the saturated soil, and rate of migration, it would take 300 years for the Sr-90 concentrations to
meet drinking water standards (8 pCi/L) through natural attenuation, mostly as the result of radioactive decay.
Sr-90 is adsorbed to soil in the saturated zone and exists in equilibrium with the Sr-90 in the groundwater at a ratio
of approximately 100 parts in soil to 1 part in groundwater. These adsorption and equilibrium properties are the
reasons for the difficulties in Sr-90 remediation of the 100-NR-2 OU. These difficulties are summarized below.

Operational Information on the Existing Groundwater Pump and Treat System:  As Sr-90-contaminated
groundwater is removed by a groundwater remedial technology, such as pump and treat,
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the clean water that replaces it becomes recontaminated by contact with the contaminated soil, and the 100 to 1
equilibrium ratio is re-established. Because of the substantial quantity of Sr-90 adsorbed to soil, this results in
virtually no short-term decrease in Sr-90 concentrations in the groundwater. No remedial alternatives were
identified in the 100-NR-1/100-NR-2 CMS that are known to be safely implementable and able to substantially
shorten the 300-year remediation time associated with natural attenuation by radioactive decay. The expedited
response action pump and treat system at N-Springs is currently removing approximately 0.1 Ci/yr. There are
approximately 85 Ci of Sr-90 in the saturated soils within the 100-N Area. The time frame necessary to meet
drinking water standards (8 pCi/L) with this removal rate is not significantly different from that of natural
attenuation by radioactive decay (270 years with pump and treat versus 300 years for natural attenuation by
radioactive decay). Although the pump and treat system would not significantly alter the remediation timeframe, it
is removing approximately 90% of the Sr-90 from retrieved groundwater. This reduces the flux of Sr-90 to the
river which is attributable to groundwater contamination. This system does not, however, reduce Sr-90
concentrations that are not influenced by the pump and treat system, specifically the contaminated sediments at
the shoreline site. Innovative applications of technologies, such as soil flushing, that may be able to disrupt the
soil-groundwater equilibrium and remove significant quantities of Sr-90 are considered experimental. More
information would be needed to define the implementability of this or other innovative technologies that could
shorten the time necessary to achieve groundwater remedial goals.

The movement of Sr-90-contaminated groundwater from the waste sites to the Columbia River has extended the
contaminated soil zone to the river's edge (the shoreline site in the 100-NR-1 OU). Remediation for the purpose of
river protection is complicated at the shoreline site. Technologies to prevent the flow of Sr-90 to the Columbia
River include various forms of barriers, including hydraulic barriers and physical barriers. These technologies must
be physically located slightly inland of the Columbia River to operate properly. The shoreline site, located between
the river and a barrier, contains approximately 2 to 5 Ci of Sr-90 that may remain unaffected by implementing
these technologies. However, the effect of hydraulic or physical barriers on the shoreline site is not known at this
time. Because of the loading, of Sr-90 in the shoreline site and because of the 100 to 1 equilibrium phenomenon of
Sr-90 in 100-N Area soils, contaminated sediments would continue to release Sr-90 into the groundwater near the
river at concentrations above drinking water standards with any of these technologies. This is due to the flushing
action as the river level rises and falls. The amount of time that it would take to remediate the shoreline site and
thereby reduce the concentrations migrating to the river may or may not be shorter than would occur solely
through natural decay and attenuation. Not enough information is known about the relationship between the
barrier technologies and the flushing capability of the river with barrier placement to determine this time frame.

Groundwater entering the river could reach an aquatic and riparian ecological receptor through direct uptake of
Sr-90 in contaminated food and water. Ecological receptors may contact contaminants in groundwater through
overland discharges and upwelling that may be present when the Columbia River is at low stage and in sediment
pore water at the groundwater/river bottom interface. While the Sr-90 concentration in pore water and its
potential impact to an ecological receptor is not entirely known, no significant. adverse impacts have been
identified at this time. Part of the interim actions for the 100-NR-2 OU must include gathering more information to
determine whether Sr-90 concentrations are causing short-or long-term impacts to these receptors. This
information is required in order to evaluate further remedial actions.

IX.   SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

The selected remedial actions are believed to provide the best balance of tradeoffs among the alternatives with
respect to the nine (9) CERCLA evaluation criteria used to evaluate remedies. The
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nine (9) CERCLA evaluation criteria are divided into three (3) categories: threshold, balancing, and modifying
criteria. The first two (2) criteria (Overall Protection of Human Health and the Environment and Compliance with
ARARs) are threshold criteria; only those remedial alternatives that provide adequate protection of human health
and the environment and comply with ARARs (or justify a waiver) are eligible for consideration. The five (5)
balancing criteria help describe relative technical and cost differences among the remedial alternatives. The
modifying criteria may prompt modification of the remedial alternatives based on the community's comments and
concerns.

A comparative analysis of the remedial alternatives relative to the evaluation criteria is required by CERCLA.
The detailed and comparative analyses were presented in the CMS. These analyses for the 100-NR-1 waste sites,
the shoreline site, and the groundwater are summarized below for the threshold and balancing criteria. A
statement on the modifying criteria, and state and community acceptance, which applies to all the selected
remedies, appears at the end of the summary of the CERCLA analyses. Analysis of the remedial alternatives
against RCRA performance standards and National Environmental and Policy Act of 1969 (NEPA) values
follows the CERCLA analyses.

Evaluation o f the Alternatives for the 100-NR-1 Waste Sites (Excluding the Shoreline Site)

Four (4) remedial alternatives were considered for the 100-NR-1 waste sites (excluding the shoreline site) under
the rural-residential scenario:

• No Action
• Remove/Dispose
• Remove/Ex-Situ Bioremediation/Dispose
• In-Situ Bioremediation

The following is a comparative analysis of these remedial alternatives against the CERCLA criteria.

Overall Protection:  Overall protection of human health and the environment is the primary objective of the
remedial action and addresses whether or not a remedial action provides adequate overall protection of human
health and the environment. Alternatives that do not meet this threshold criterion are not valid alternatives.

The no action alternative provides no control of exposure to the contaminants at the waste sites. The
remove/dispose, remove/ex-situ bioremediation/dispose, and in-situ bioremediation alternatives would provide
protection of human health and the environment by removing and/or treating contaminants to attain protective
concentrations.

Compliance with Applicable or Relevant and Appropriate Requirements:  Compliance with ARARs
addresses whether a remedial action will meet all of the ARARs and other federal and state environmental
statutes or provides ground for invoking a waiver. This is also a threshold criterion.

The no action alternative would not meet the principal ARARs identified for all of the sites. The remove/dispose,
remove/ex-situ bioremediation/dispose, and in-situ bioremediation alternatives would meet the ARARs (e.g.,
cleanup standard required under MTCA such as direct soil exposure levels, groundwater and river protection
standards [Clean Water Act, primary and secondary drinking water standards], river protection standards
[AWQC], Migratory Bird Treaty Act, and Endangered Species Act of 1973). If wastes subject to land disposal
restrictions under RCRA are encountered, the wastes would be treated before disposal or a treatability variance
could be requested.
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Long-Term Effectiveness and Permanence:  This criterion refers to the magnitude of residual risk and the
ability of a remedial action to maintain reliable protection of human health and the environment after remedial
goals have been met.

The no action alternative would not meet remedial action goals and, therefore, would not provide for long-term
effectiveness. The remove/dispose, remove/ex-situ bioremediation/dispose, and in-situ bioremediation alternatives
provide long-term effectiveness and permanence because no source of risk above cleanup levels would remain at
the site in the first fifteen (15) feet below ground surface. All removed soils would be treated, if needed and as
appropriate, before being placed. in the ERDF.

Reduction of Toxicity, Mobility, or Volume Through Treatment:  This criterion refers to an evaluation of
the anticipated performance of the treatment technologies that may be employed in the remedy.

The no action alternative would not reduce the mobility, toxicity, or volume of the contaminants through treatment.
The remove/dispose alternative would utilize a small amount of treatment to reduce the toxicity, mobility, and/or,
volume by employing solidification/stabilization or other treatment as appropriate to meet ERDF waste acceptance
criteria. The remove/ex-situ bioremediation/dispose and in-situ bioremediation alternatives provide the most
significant level of treatment specific to petroleum, and would reduce volume, toxicity, and mobility.

Short-Term Effectiveness:  Short-term effectiveness refers to an evaluation of the timeframe with which the
remedy achieves protection. It also refers to any potential adverse effects an human health and the environment
during the construction and implementation phases of a remedial action.

The no action alternative would pose no additional risks to the community, the workers, or the environment, if
implemented. All alternatives, except the no action alternative, would achieve remedial action objectives relatively
quickly. The remove/dispose alternative would pose a risk of release of contaminants and worker exposure during
excavation, transport, and disposal of contaminated media that is not present with the other alternatives;
remediation activities would need to be carefully planned to minimize the associated risk. The in-situ
bioremediation and remove/ex-situ bioremediation/dispose alternatives would be used only for remediation of
petroleum, which poses a relatively low risk of release or worker exposure. Any additional contaminated materials
will be excavated and disposed at ERDF provided they meet the waste acceptance criteria.

Implementability:  Implementability refers to the technical and administrative feasibility of a remedial action,
including the availability of materials and services needed to implement the selection solution.

The no action alternative would be easy to implement both technically and administratively. The remove/dispose
and in-situ bioremediation alternatives would be easier to implement than the remove/ex-situ
bioremediation/dispose alternative.

Cost:  Table 5 contains estimated costs for the remove/dispose, in-situ bioremediation, and remove/ex-situ
bioremediation/dispose alternatives. These costs use a 7% discount rate and have an accuracy range between
+50 and -30%. The total estimated cost to remove/dispose piping is significant, about $34,400,000. This piping,
remove/dispose cost represents approximately 70% of the cost to implement the selected remedy for all
100-NR-1 waste sites. This high cost is due to the extensive excavation that will be required to remove all
underground piping associated with 100-NR-1 waste sites.
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Table 5.  Cost Estimates for Source Site Remedial Action Alternatives

Site

Rural-Residential Scenario

Site

Rural-Residential Scenario

Remove/
Dispose

In-Situ
Bioa

Remove/
Ex-Situ

Bioa/
Dispose

Remove/
Dispose

In-Situ
Boia

Remove/
Ex-Situ

Bioa/
Dispose

UPR–100-N-1 $176,709 100-N-13 $98,242
UPR-100-N-2 $163,508 100-N-14 $98,242
UPR-100-N-3 $253,288 100-N-16 $94,446
UPR-100-N-4 $97,464 100-N-17 $94,224
UPR-100-N-5 $335,922 100-N-18 $93,965
UPR-100-N-6 $104,056 100-N-19 $94,502
UPR-100-N-7 $375,378 100-N-22 $125,274
UPR-100-N-8 $95,409 100-N-23 $93,891
UPR-100-N-9 $104,037 100-N-24 $114,943

UPR-100-N-10 $95,409 100-N-25 $108,555
UPR-100-N-11 $95,853 100-N-26 $101,593
UPR-100-N-12 $459,863 100-N-28 b
UPR-100-N-13 $88,873 100-N-29 $130,884
UPR-100-N-14 $95,409 100-N-30 $130,884
UPR-100-N-17 $2,409,203 $903,509 100-N-31 $130,884
UPR-100-N-18 $105,000 $107,994 100-N-32 $130,884
UPR-100-N-19 $105,944 $112,486 100-N-33 $106,777
UPR-100-N-20 $102,056 $105,660 100-N-34 $93,817
UPR-100-N-21 $97,168 $100,162 100-N-35 $98,242 $99,369
UPR-100-N-22 $105,092 $108,696 100-N-36 $94,724 $98,254
UPR-100-N-23 $103,593 $104,720 100-N-37 $197,021
UPR-100-N-24 $107,499 $121,304 100-N-38 $130,884
UPR-100-N-25 $97,779 100-N-39 $97,483
UPR-100-N-26 $99,908 100-N-45 $149,807
UPR-100-N-29 $101,704 100-N-46 $75,261
UPR-100-N-30 $117,313 100-N-47 $197,021
UPR-100-N-32 $105,092 100-N-50 c
UPR-100-N-35

b
100-N-51a c

UPR-100-N-36 $96,816 $97,408 100-N-51b c
UPR-100-N-37 $93,983 100-N-65 c
UPR-100-N-39 $99,297 116-N-4 b
UPR-100-N-40 $143,993 118-N-1 b
UPR-100-N-41 $94,761 120-N-3 $117,146
UPR-100-N-42 $2,842,571 $910,025 124-N-2 $212,349
UPR-100-N-43 $106,574 $116,719 124-N-3 $149,807 $212,349

100-N-1 $320,925 124-N-4 $766,864
100-N-3 $254,529 $329,895 128-N-1 $140,531
100-N-4 $386,783 600-32 $2,046,397
100-N-5 $349,327 600-35 $161,268
100-N-6 $94,113 Piping $34,440,348

100-N-12 $93,743 $94,334
a The costs for In-Situ Bioremediation and Ex-Situ Bioremediation are the same in the Rural-Residential exposure scenario.
b Available information indicates there may be no contaminants within the upper 4.6 m (15 ft) of the soil column. Further
information will be

acquired during design.
c Costs and/or additional costs for these sites will be established during design.

EX-Situ  = Ex-Situ Bioremediation
In-Situ=  In-Situ Bioremediation
UPR = Unplanned Release 

Costs do not include a 3% design cost and a 3% design data collection cost.
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State Acceptance:  State acceptance indicates whether, based on its review of the CMS, Proposed Plan, and
Administrative Record, the state concurs with, opposes, or has no comment on the selected interim remedial
action. The State of Washington concurs with the selection of the interim remedial actions described in this ROD.

Community Acceptance:  Community acceptance refers to support by the public for the preferred remedial
action alternative and is assessed following a review of the public comments received on the CMS and Proposed
Plan. On April 2, 1998, a meeting was held to discuss the Proposed Plans for the 100-NR-1 and 100-NR-2 OUs.
The results of the public meeting and the public comment period indicate overall general acceptance and support
of the preferred remedial alternatives. Community response to the remedial alternatives is presented in the
Responsiveness Summary in Appendix A, which summarizes questions and comments received during public
comment.

Evaluation of the Alternatives for the Shoreline Site

Four (4) remedial alternatives were considered for the shoreline site:

• No Action
• Institutional Controls
• Remove/Dispose
• Cover (Containment)

The following is a comparative analysis of these remedial alternatives against the CERCLA criteria.

Overall Protection:  The draft Columbia River Comprehensive Impact Assessment Screening Assessment
indicates that contaminant levels in the 100-N Area may pose a potential risk to human and ecological receptors
under some scenarios, and further investigations may be warranted. The no action alternative provides no control
of exposure to the contaminants at the shoreline site and thus provides no protection from potential risks. The
institutional controls altemative would provide protection of human health by preventing exposure to contaminants
for an interim period, during which time potential ecological impacts and human health risks could be further
evaluated. The remove/dispose alternative would be protective of human health and the environment upon
completion of the action. However, the remove/dispose alternative would only provide protection for an interim
period as the clean fill would be subject to recontamination. Recontamination could occur as groundwater moves
through the area and/or from fluctuating river levels. Although both the cover and remove/dispose alternatives
would provide some protection to human health and the environment from risk due to contamination, they would
cause severe environmental impacts at the shoreline site during implementation.

Compliance with Applicable or Relevant and Appropriate Requirements:  ARARs do not apply to the no
action alternative since no action will be taken. The cover and the remove/dispose alternatives would meet the
ARARs for the actions (e.g., cleanup standards required under MTCA, such as direct soil exposure levels, Clean,
Water Act, primary and secondary drinking water standards, AWQC, Migratory Bird Treaty Act, and
Endangered Species Act of 1973) identified for the site. The institutional controls alternative, which Ecology,
EPA, and DOE view as an interim action pending selection of a final remedy for the 100-NR-2 OU, would attain
ARARs for that limited action, but would not attain cleanup standards during the interim action time frame. For
the shoreline site, for the institutional controls alternative, the only ARARs that apply are MTCA, "Minimum
Standards for Construction and Maintenance of Wells" (WAC 173-160), and all the Location-Specific ARARs
listed in Section XI, Statutory Determinations, of this document. The cover alternative would comply with the
ARARs. The remove/dispose alternative would meet the ARARs. If wastes subject to land
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disposal restrictions under RCRA are encountered, the wastes would be treated before disposal, or a treatability
variance or waiver could be requested.

Long-Term Effectiveness and Permanence:  At the shoreline site, the ability of a remedial action to provide
long-term effectiveness and permanence is dependent upon final remedial action for the contaminated
groundwater in the 100-NR-2 OU. The no action alternative would not meet remedial action goals and, therefore,
would not provide for long-term effectiveness. The institutional controls alternative, if selected, would require
long-term maintenance to remain protective of human health, and would not be effective in protecting ecological
receptors from potential risks. The cover alternative would provide a greater degree of long-term effectiveness by
stabilizing and isolating the contaminants in place; however, the requirement for long-term maintenance would be
significant. The remove/dispose alternative would provide the greatest long-term effectiveness and permanence.
However, depending upon the final remedial action for groundwater and the timing of remedial action at the
shoreline site, the remove/dispose action may have to be repeated on a periodic basis due to recontamination of
the soil by contaminated groundwater.

Reduction of Toxicity, Mobility, or Volume Through Treatment:  This criterion refers to an evaluation of
the anticipated performance of the treatment technologies that may be employed in the remedy.

Neither the no action alternative, the institutional controls alternative, nor the cover alternative would reduce the
mobility, toxicity, or volume of the contaminants in soil through treatment. The remove/dispose alternative would
utilize a small amount of treatment to reduce the toxicity, mobility, and/or volume by employing
solidification/stabilization or other treatment as appropriate to meet ERDF waste acceptance criteria.

Short-Term Effectiveness:  The no action and institutional controls alternatives would pose no additional risks to
the community, the workers, or the environment, if implemented. The cover alternative could be implemented
relatively quickly with minimal risks to the community or workers but would affect the environment and ecological
receptors at the shoreline site during implementation. The remove/dispose alternative would achieve protection
relatively quickly. During implementation of this alternative, contaminated soil would be uncovered, representing
the potential for a release of contaminants and worker exposure. Remediation activities would be carefully
planned to minimize the associated risk. The environmental and ecological receptors at the shoreline site would be
affected during implementation of the remove/dispose alternative. Both the cover and remove/dispose alternatives
would impact the shoreline environment during implementation.

Implementability:  The no action alternative would be easy to implement both technically and administratively.
Because access restrictions are already in place at the shoreline site, the institutional controls alternative is easily
implemented. The cover alternative is implementable with existing technologies, but not without significant impacts
to the shoreline environment. The remove/dispose alternative is possible with existing technologies. However, the
covet and remove/dispose alternatives would be difficult to implement because of technical and administrative
problems posed by the proximity of the Columbia River.

State Acceptance:  State acceptance indicates whether, based on its review of the CMS, Proposed Plan, and
Administrative Record, the state concurs with, opposes, or has no comment on the selected interim remedial
action. The State of Washington concurs with the selection of the interim remedial actions described in this ROD.

Cost:  The cost estimates for the shoreline alternatives are presented in Table 6.
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Table 6. Comparative Cost Summary of the Shoreline Site Remedial
 Alternatives

Alternative Cost ($)
No Action Negligible
Remove/Dispose $10,896,000

Institutional
 Controls

$63,400

Cover $6,456,000

Note: these are initial costs; however, costs comparable to the initial
costs may be incurred for repeating the remove/dispose action on a 
periodic basis should recontamination occur from the influx of
contaminated groundwater.

Community Acceptance:  Community acceptance refers to support by the public for the preferred remedial
action alternative and is assessed following a review of the public comments received on the CMS and Proposed
Plan. On April 2, 1998, a meeting was held to discuss the Proposed Plans for the 100-NR-1 and 100-NR-2 OUs.
The results of the public meeting and the public comment period indicate overall general acceptance and support
of the preferred remedial alternative. Community response to the remedial alternatives is presented in the
Responsiveness Summary in Appendix A, which summarizes questions and comments received during public
comment.

Evaluation of Alternatives for the 100-NR-2 Groundwater OU

Overall Protection:  All of the alternatives, except for the no action alternative, would provide protection of
human health by preventing exposure to contaminants. The hydraulic controls (does not include treatment) and
pump and treat alternatives would control the flux of Sr-90 discharges to the river while potential adverse impacts
are evaluated.

Compliance with Applicable or Relevant and Appropriate Requirements:  The Sr-90 pump and treat
system is an interim groundwater remedial action that is currently operational under an expedited response
action/action memorandum for Sr-90 at N-Springs. This system is providing benefit to the environment by the
removal of Sr-90 and controlling the flux to the river. As part of this action, other contaminants are present for
which the design of the pump and treat system is not capable of removing. Therefore, discharge limits will exceed
the drinking water standards or MCL for two (2) other contaminants, which are nitrate and tritium. For the
alternative, interim hydraulic controls and pump and treat, re-injection of groundwater will occur within a portion
of the groundwater plume that is already contaminated with Sr-90 as well as nitrate and tritium. The re-injection
of groundwater may not meet drinking water standards or MCLs for Sr-90, tritium, and nitrate and will not be full
compliance with the Safe Drinking Water Act of 1974 (SDWA) (40 U.S.C. 300, et seq.), "National Primary
Drinking Water Regulations" (40 CFR 141) and "Underground Injection Regulation" (WAC 173-218). Tritium and
nitrate are not the focus of this interim action, but are co-located with the Sr-90, which is the principal threat to
human health and the environment. A final remedy will follow this interim action ROD at a later date that will
address all ARARs.

Waste management ARARs will be complied with for all alternatives generating waste. Air and radiation
protection standards will also be complied with for all alternatives other than the no action alternative.
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Long-Term Effectiveness and Permanence:  The no action and institutional controls alternatives provide no
long-term effectiveness and permanence. Hydraulic controls would provide some temporary control for migration
of contaminants but no long-term effectiveness and permanence. The pump and treat alternative will remove and
treat contaminants in a manner that will provide some permanent reduction of contaminant levels in the
groundwater but is not intended to be a permanent or final solution.

Reduction of Toxicity, Mobility, or Volume Through Treatment:  Only the pump and treat alternative
would reduce the toxicity of the extracted groundwater by removing Sr-90 through ion exchange. However, the
concentration of Sr-90 remaining in the contaminated groundwater plume would not be measurably reduced by
use of the treatment system. None of the other interim action alternatives use a treatment element.

Short-Term Effectiveness:  The no action and institutional controls alternatives would present no increased risk
to workers, the community, or the environment. Neither of these alternatives would achieve the interim action
objective of controlling the flux of Sr-90 discharges to the river.

Implementation of the pump and treat and hydraulic controls alternatives would be accomplished by use of the
existing pump and treat system (without the treatment element under the hydraulic controls alternative) and,
therefore, would immediately obtain the objective of controlling flux of Sr-90 discharges to the river. Due to use of
the existing system, there would be no construction associated with these alternatives. Short-term impacts
associated with worker risk from operation of either of these alternatives are small, however, because the pump
and treat alternative contains a treatment element to maintain (the ion-exchange system), it would have a slightly
higher potential for short-term worker risk than hydraulic controls.

Implementability:  All of the interim alternatives are technically and administratively feasible, and
implementability is not expected to be significantly different for any of the four (4) alternatives. The no action
alternative would be the easiest alternative to implement. Access controls are already in place as part of DOE's
operation of the Hanford Site; continued maintenance of these controls would be anticipated during the five
(5)-year interim action period in any event, and these controls would be institutionalized. The hydraulic controls
and pump and treat alternatives would require routine maintenance and operation and, therefore, may be slightly
more difficult to implement than the no action and institutional controls alternatives.

Cost:  Negligible costs are associated with the no action alternative. No additional costs are associated with the
institutional controls alternative because existing controls will be maintained during the interim. The annual
operating costs for hydraulic controls and pump and treat system already in place are $261,900 and $329,100,
respectively. No capital costs are associated with any of the four (4) alternatives. A comparative cost analysis
(Table 7) for a five (5)-year period shows that Hydraulic Controls, at a present worth cost of $1,153,109 is the
third lowest cost alternative, after No Action and Institutional Controls. The Pump and Treat Alternative is the
most expensive alternative, at a present worth cost of $1,448,981.

State Acceptance:  State acceptance indicates whether, based on its review of the CMS, Proposed Plan, and
Administrative Record, the state concurs with, opposes, or has no comment on the selected interim remedial
action. The State of Washington concurs with the selection of the interim remedial actions described in this ROD.

Community Acceptance:  Community acceptance refers to support by the public for the preferred remedial
action alternative and is assessed following a review of the public comments received on the CMS and Proposed
Plan. On April 2, 1998, a meeting was held to discuss the Proposed Plans for the
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Table 7. Comparative Cost Summary of 100-NR-2
Operable Unit Alternatives

Alternative Capital Cost ($) One-Year Operating
Cost ($)

Total Present
Worth Cost ($)

No Action Negligible Negligible Negligible

Institutional Controls a Negligible Negligible Negligible

Hydraulic Controls b Negligible $261,900 $1,153,000

Pump and Treat b Negligible $329,100 $1,449,000
a No additional costs, over and above the costs of existing controls, are expected.
b Present worth costs are for 5 years. Calculation of net present worth of a cash flow annually escalated at 3.2% and annually

discounted at 10.2% (7% plus 3.2%) per year for 5 years. The 3.2% annual escalation is published by DOE (Environmental
Restoration Contractor rates 12/20/96) and is assumed constant for 5 years. The 7% discount rate was obtained from the
EPA Hotline [(800) 424-9346]. The first year is not escalated or discounted.

100-NR-1 and 100-NR-2 OUs. The results of the public meeting and the public comment period indicate overall
general acceptance and support of the preferred remedial alternative. Community response to the remedial
alternatives is presented in the Responsiveness Summary in Appendix A, which summarizes questions and
comments received during public comment.

X. SELECTED REMEDY

Based upon consideration of CERCLA remedial action and RCRA corrective action requirements, the analysis of
alternatives, and public comments, the Tri-Parties have selected interim remedial actions for the 100-NR-1 and
100-NR-2 OUs. The selected interim remedy for these OUs is defined below.

The components of the selected remedy achieve the best balance of the nine (9) evaluation criteria described
above.

100-NR-1 Waste Sites Selected Remedy (excluding the shoreline and Petroleum Waste Sites)

The selected remedy for the 100-NR-1 OU source waste sites as listed in Appendix B is to remove/dispose
contamination in waste sites within the radioactive, inorganic, bum pit, and surface solid groups.

The future land use for the 100 Area has not been determined. The selected remedy for these waste sites will not
preclude any future land use. The RAOs and cleanup standards will be re-evaluated as part of the final remedy
for this operable unit and as part of the CERCLA five (5)-year review, and if future land use and groundwater
use determinations are inconsistent with the selected remedy,

The selected remedy for the 100-NR-1 source waste sites will include the following activities:

1. Per the Tri-Party Agreement, DOE is required to submit the remedial design report, remedial action work
plan, and sampling and analysis plan as primary documents. These documents and associated documents
concerning the planning and implementation of remedial design and remedial action shall be submitted to
Ecology for approval prior to the initiation of remediation. The 100 Area remedial design report and remedial
action work plan may be revised as an alternative to submitting new documents. All work required under this
approved remedial action must be done in accordance with approved plans and ARARs.
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2. Prior to beginning remedial action or excavation, a cultural and natural resources review will be conducted.

3. Remove and stockpile any uncontaminated overburden that needs to be moved to gain access to contaminated
soils and, to the extent practicable, use this overburden for backfilling excavated areas.

4. The extent of remediation of the waste sites will be as follows:

a) For remediation of the top 4.6 m (15 ft) below surrounding grade or the bottom of the engineering
structure, whichever is deeper, remove until contaminant levels are: (1) demonstrated to be at or below
MTCA Method B levels for nonradioactive chemicals, and achieve 15 mrem/year above background for
radionuclides for rural residential exposure, and (2) demonstrated to provide protection of the groundwater
and the Columbia River. Contaminant levels will be reduced so concentrations reaching the groundwater
or the Columbia River, do not exceed MTCA Method B levels, federal and state MCLs, or federal and
state AWQC, whichever is most restrictive.

b) For sites where the engineered structure and/or contaminated soil and debris begins above 4.6 m (15 ft)
and extends to below 4.6 m (15 ft), the engineered structure (at a minimum) will be remediated so the
contaminant levels are demonstrated to be at or below MTCA Method B levels for nonradioactive
chemicals and the 15 mrem/yr residential dose level and are at levels that provide protection of
groundwater and the Columbia River. Any residual contamination present below the engineered structure
and at a depth greater than 4.6 m (15 ft) shall be subject to several factors in determining the extent of
remediation, including reduction in risk by decay of short-lived radionuclides (half-life less than 30.2
years), protection of human health and the environment, remediation costs, sizing of the ERDF, worker
safety, presence of ecological and cultural resources, the use of institutional controls, and long-term
monitoring costs. The extent of remediation must ensure that contaminant levels remaining in the soil, are
protective of groundwater and the Columbia River. For nonradioactive contaminants, MTCA specifies
that concentrations of residual contaminants in soil are considered protective of groundwater if levels do
not exceed 100 x the groundwater cleanup levels established in accordance with WAC 173-340-720. If
residual concentrations exceed cleanup levels calculated using the 100 times rule, site specific modeling
will be preformed to provide refinement on contaminants found to simulate actual conditions at the waste
site. For radionuclides, groundwater and river protection may be demonstrated through a technical
evaluation using the computer model RESRAD. The decision of whether to proceed with the
remove/dispose alternative below 4.6 m (15 ft) or the bottom of the engineering structure, whichever is
deeper, will be made by Ecology on a site-by-site basis. A public comment period of no less than thirty
(30) days will be required prior to making any determination on the balancing factors.

4. The measurement of contaminant levels during remediation will rely on field screening methods. Appropriate
confirmational sampling of field screen measurements will be taken to correlate and validate the field
screening. After field screening activities have indicated that cleanup levels have been achieved, a more
extensive confirmational sampling program will be undertaken that routinely achieves higher levels of quality
assurance and quality control that will support the issuance of an interim remedy CERCLA closeout report for
the waste site.

5. After a site has been demonstrated to achieve cleanup levels and RAOs, it will be backfilled and revegetated.
To the extent practicable, removed and stockpiled uncontaminated overburden will be used for backfilling of
excavated areas. Re-vegetation plans will be developed as part of remedial design activities. Efforts will be
made to avoid or minimize impacts to natural resources during
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remedial activities, and the Natural Resources Trustees and Native American Tribes will be consulted during
mitigation and restoration activities.

6. Pipelines associated with the units will be removed and disposed or sampled to determine if they meet
remedial action objectives and can be left in place.

7. Treatment of excavated soils will be conducted before disposal, as required, to meet RCRA land disposal
restrictions and the ERDF waste acceptance criteria.

8. Excavated contaminated soils, structures, and pipelines will be transported to the ERDF for disposal.
Excavation activities will follow all appropriate construction practices for excavation and transportation of
hazardous materials and will follow as low as reasonably achievable (ALARA) practices for remediation
workers. Dust suppression during excavation, transportation, and disposal will be implemented as necessary.

9. Post-remediation monitoring of the vadose zone and groundwater will be performed to confirm the
effectiveness of remediation efforts and accuracy of modeling predictions associated with the selected
remedy.

10. Institutional controls and long-term monitoring will be required for sites where wastes are left in place and
preclude an unrestricted land use. Institutional controls selected as part of this remedy are designed to be
consistent with the interim action nature of this ROD. Additional measures may be necessary to ensure
long-term viability of institutional controls if the final remedial actions selected for the 100 Area does not allow
for unrestricted land use. Any additional controls will be specified as part of the final remedy. The following
institutional controls are required as part of this interim action:

(a) DOE will continue to use a badging program and control access to the sites associated with this ROD for
the duration of the interim action. Visitors entering any of the sites associated with this Interim Action
ROD are required to be escorted at all times.

(b) DOE will utilize the on-site excavation pen-nit process to control land use well drilling and excavation of
soil within the 100 Area OUs to prohibit any drilling or excavation except as approved by Ecology.

(c) DOE will maintain existing signs prohibiting public access.

(d) DOE will provide notification to Ecology upon discovery of any trespass incidents.

(e) Trespass incidents will be reported to the Benton County Sheriff's Office for investigation and evaluation
for possible prosecution.

(f) DOE will take the necessary precautions to add access restriction language to any land transfer, sale, or
lease of property that the U.S. Government considers appropriate while institutional controls are
compulsory, and Ecology will have to approve any access restrictions prior to transfer, sale, or lease.

(g) Until final remedy selection, DOE shall not delete or terminate any institutional control requirement
established in this Interim Action ROD unless Ecology have provided written concurrence on the deletion
or termination and appropriate documentation has been placed in the Administrative Record.
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(h) DOE will evaluate the implementation and effectiveness of institutional controls for the 100-NR-1 and
100-NR-2 OUs on an annual basis. The DOE shall submit a report to Ecology by July 31 of each year
summarizing the results of the evaluation for the preceding calendar year. At a minimum, the report shall
contain an evaluation of whether or not the institutional control requirements continue to be met and a
description of any deficiencies discovered and measures taken to correct problems.

11. Because this is an interim action and wastes will continue to be present in the 100 Area until such time as a
final ROD is issued and final remediation objectives are achieved, a five (5)-year review will be required.

100-NR-1 Shoreline Selected Remedy

The selected remedy for the 100-NR-1 shoreline site is institutional controls. Institutional controls shall be
implemented for the shoreline site due to Sr-90 concentrations existing in the sediments above cleanup levels.
Additional measures may be necessary to ensure long-term viability of institutional controls if the final remedial
actions selected for the 100-NR-1 and 100-NR-2 OUs do not allow for unrestricted use. Any additional controls
will be specified as part of the final remedy. The institutional controls as stated above for the 100-NR-1 waste
sites (see # 10) are applicable to the shoreline site.

100-NR-1 Petroleum Waste Sites Selected Remedy

Petroleum sites, as identified in Appendix B, will be remediated pursuant to Ecology’s cleanup standards
established under WAC 173 )-340, MTCA. The selected remedy is to remove and ex-situ bioremediate
contaminated soil and debris within the top 15 feet. This may be adjusted based on field conditions and with
Ecology approval. For contamination and debris below 15 feet or the termination point of the ex-site
bioremediation point, the remedy is in-situ bioremediation. The specifies of the remedy are stated below.

1. Per the Tri-Party Agreement, DOE is required to submit the remedial design report, remedial action work
plan, and sampling and analysis plan as primary documents. These documents and associated documents
concerning the planning and implementation of remedial design and remedial action shall be submitted to
Ecology for approval prior to the initiation of remediation The 100 Area remedial design report and remedial
action work plan may be revised as an alternative to submitting new documents. 

2. Remove and stockpile any uncontaminated overburden that needs to be moved to gain access to contaminated
soils and, to the extent practicable, use this overburden for backfilling excavated areas.

3. The extent of remediation of the waste sites will take into account certain site-specific factors. The extent of
remediation will be established based on the following criteria:

• For remediation of the top 4.6 m (15 ft) below surrounding grade or the bottom of the engineering
structure, whichever is deeper, contaminated soil and debris will be removed and ex-situ bioremediated
within the 100-N OU boundary. Bioremediation will continue until contaminant levels are demonstrated to
be at or below MTCA Method A for TPH diesel. The
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depth of removal for ex-situ bioremediation can be adjusted (shallower or deeper than 15 feet) based on
field conditions and requires Ecology approval. The RA/RD workplan will provide the specifics of the
bioremediation.

• For remediation of contaminated soil and debris below 15 feet or at the termination point of the ex-situ
bioremediation, in-situ bioremediation will be performed until contaminant levels are demonstrated to be at
or below MTCA Method A for TPH diesel and are at levels that provide protection of groundwater and
the Columbia River. The RA/RD workplan will provide the specifics of the bioremediation.

4. The measurement of contaminant levels during remediation will rely on field screening methods. Appropriate
confirmational sampling of field screen measurements will be taken to correlate and validate the field
screening. After field screening activities have indicated that cleanup levels have been achieved, a more
extensive confirmational sampling program will be undertaken that routinely achieves higher levels of quality
assurance and quality control that will support the issuance of an interim remedy CERCLA closeout report for
the waste site.

5. After a site has been demonstrated to achieve cleanup levels, it will be backfilled and re-vegetated in
accordance with approved plans. To the extent practicable, removed and stockpiled uncontaminated
overburden will be used for backfilling of excavated areas. Re-vegetation plans will be developed as part of
remedial design activities. Efforts will be made to avoid or minimize impacts to natural resources during
remedial activities, and the Natural Resources Trustees and Native American Tribes will be consulted during
mitigation and restoration activities.

6. Treatment of excavated soils will be conducted on-site. If treatment is not successful, the disposal location
will be an Ecology approved disposal facility.

7. Collect and treat, if necessary, any leachate generated. Dispose of leachate to the ETF or other facility
approved Ecology.

8. Maintain ICs for the petroleum sites (listed in Appendix B) as stated above in the selected remedy for the
100-NR-1 waste sites.

100-NR-2 Groundwater OU Selected Remedy

The selected remedy for the 100-NR-2 Groundwater OU is as follows:

• Remove Sr-90 contaminated groundwater through extraction and treatment with ion exchange and discharge
treated groundwater upgradient into the aquifer.

• Maintain groundwater monitoring well networks with Ecology approval to monitor pump and treat operations
and impacts to groundwater.

• Evaluate technologies for Sr-90 removal and submit information to Ecology. 
• Evaluate aquatic and riparian receptor impacts from contaminated groundwater and submit information to

Ecology. 
• Remove Petroleum Hydrocarbons (free-floating product) from any monitoring well and purge into an
 on-site tank for disposal to an approved off-site or on-site facility.
• Remove Petroleum contaminated solid waste, treat if necessary, and dispose to ERDF.
• Dispose of non-hazardous wash/rinse waters to the Hanford Effluent Treatment Facility or other facilities

approved by EPA and Ecology,

The selected remedy for the 100-NR-2 groundwater OU will include the following activities:
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1. DOE is required to submit the remedial design information and sampling and analysis plan as part of the
100-NR-1 RD/RAworkplan. The RD/RA workplan will require Ecology approval.

2. Operate the existing pump and treat system per the design configuration described in the N-Springs Pump
and Treat System Optimization Study (DOE/RL-97-34). This includes up to three (3) pumping wells and up
to two (2) injection wells. The minimum requirement for the pump and treat system is to achieve a 90%
reduction in Sr-90 concentration in the extracted groundwater. Spent ion exchange resin will be disposed to
ERDF and treated as necessary, to meet ERDF waste acceptance criteria. The system shall operate
continuously, excluding approved maintenance operations and system modifications, and other approved
shutdowns. Any shutdown period greater than one (1) week shall require notification to Ecology.

3. Petroleum hydrocarbons have been observed as floating product sporadically in two (2) wells (199-N-17 and
199-N-18) in the 100-N Area. Should floating product be observed during future monitoring activities, a
discriminating intake system may be required to remove it; however, this system has not been proven to be
technically feasible. Use of this system will be based on a determination of feasibility during the RDR/RAWP
phase. Should the system prove feasible, it would be installed directly in the well. Recovered product would be
purged into an on-site tank for separation from water and disposed or reclaimed in accordance with the
RDR/RAWP.

4. During this interim action, DOE will investigate groundwater remediation and river protection technologies for
Sr-90 contamination and submit information to Ecology within 5 years of this ROD. The Tri-Parties will
determine which technologies warrant further investigation, such as through the Innovative Treatment
Remediation Demonstration. Investigations will include literature review studies and, if appropriate,
bench-scale and field testing. Pump and treat may be considered as an integral part of other alternatives;
however, groundwater remediation technologies to be evaluated will focus on innovative technologies to
remove Sr-90 from contaminated sediments and groundwater. River protection technologies to be evaluated
may include hydraulic control or physical barrier systems to assess their impact on Sr-90 concentrations at the
shoreline site.

5. DOE will conduct an evaluation of aquatic and riparian receptor impacts from contaminant discharges at the
groundwater/river interface and will coordinate with ongoing efforts . DOE shall submit information to
Ecology within 5 years of this ROD. The evaluation will include a literature search and an evaluation of
existing data. Laboratory testing and studies of ecological receptors (e.g., through bioassays or injury
assessments) and their habitat (e.g., pore water sampling) may be required.

6. DOE will continue to monitor the network of wells within the 100-N Area groundwater system of interest (the
uppermost, unconfined shallow system that has been contaminated by the source waste sites) for all
contaminants of concern. The continued monitoring will:  (1) assess the performance of the chosen interim
action; (2) assess the performance of technologies including, if appropriate, field testing; (3) further define the
extent and nature of the Sr-90 groundwater plume; and (4) further define the extent and nature of
contaminant plumes for the other contaminants of concern; tritium, chromium (VI), manganese, nitrate,
sulfate, and TPH. This last monitoring objective will provide information that can be used to help determine a
final groundwater remedial action, or the need for other interim actions, for these contaminants of concern.
Details of the monitoring program will be defined as part of the operations and maintenance plan and will be
submitted to Ecology for approval. The monitoring plan shall include monitoring methods, schedules,
documentation and tracking, and methods of analysis.
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7. Because this is an interim action and contaminants will continue to be present in the groundwater until such
time as a final ROD is issued and final remediation objectives are achieved, a five (5) year review will be
required.

8. Maintain ICs for the groundwater as stated above in the selected remedy for the 100-NR-1 waste sites.

XI. STATUTORY DETERMINATIONS

Under CERCLA Section 121, selected remedies must be protective of human health and the environment, comply
with ARARs, be cost effective, and utilize permanent solutions and alternative treatment technologies or resource
recovery technologies to the maximum extent practical. In addition, CERCLA includes a preference for remedies
that employ treatment that significantly and permanently reduces the volume, toxicity, or mobility of hazardous
wastes as their principal element. This section discusses how the selected remedies meet these statutory
requirements.

Protection of Human Health and the Environment. The results of the QRA for the 100-NR-1 OU were
based on limited site-specific soil data, 100-N Area historical operations information, and/or process knowledge at
analogous sites in the 100 Area. The QRA concluded that several waste sites posed unacceptable risks to human
health and the environment. Remediation of waste sites at 100-NR-1 will principally occur to remove
contaminated soils, structures, and debris. The selected remedies for 100-NR-1 protect human health and the
environment through removal, treatment, and disposal of contaminated soils, structures, and debris, including
pipelines as well as through land use restrictions to prevent exposure to contaminants that pose a risk to human
health and the environment under assumed future land use scenarios. Implementation of these interim remedial
actions will not pose unacceptable short-term risks toward site workers that cannot be mitigated through standard
remediation practices.

The results of the QRA for 100-NR-2 OU concluded that some contaminant concentrations in groundwater
exceed human health-based risk levels established for drinking water. The QRA concluded that no groundwater
contaminants were above ecological remedial action goals based on the AWQC for protection of freshwater
aquatic life. However, because the main risk at 100-NR-2 is due to the Sr-90 concentrations in groundwater and
at the groundwater/river interface, and because this constituent does not have water quality criteria established for
it, further evaluation of potential impacts to aquatic and riparian resources is required as a vital part of the interim
remedial action for the 100-NR-2 OU. The selected remedy for the 100-NR-2 OU protects human health and the
environment through Sr-90 removal and reducing the movement of Sr-90 discharges to the river. Continued
access controls to groundwater and the groundwater/river interface at N-Springs will also provide protection while
potential future actions and ecological impacts are evaluated.

Compliance with ARARs. The 100-NR-1 selected remedies comply with the federal and state ARARs
identified below. No waiver of any ARAR is being sought for the 100-NR-1 interim remedial action.

The 100-NR-2 selected remedy will comply with all ARARS identified below except it will not be in full
compliance with the Safe Drinking Water Act of 1974 (SDWA) (40 U.S.C. 300, et seq.), "National Primary
Drinking Water Regulations" (40 CFR 14 1) and "Underground Injection Regulation" (WAC 173-218). For the
interim hydraulic controls and pump and treat alternatives, reinjection of groundwater will occur within a portion of
the groundwater plume that is already contaminated with Sr-90. The remedy utilizes treatment to the extent
practical and reasonable, but the reinjection of groundwater may not meet drinking water standards or MCLs for
Sr-90. As a consequence, an interim action waiver of these ARARs is being granted as part of the selected
interim remedial action for the
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100-NR-2 OU pursuant to CERCLA Section 121(d)(4)(A) and the NCP, 40 CFR 300.430 (f)(1)(ii)(E)(1). The
interim remedial action for the 100-NR-2 OU will be followed by a final remedial action that will address all
ARARs.

The basis for the interim action waiver is that this is an interim action which will be followed by a final action that
will meet ARARs. In addition, because the pump and treat system has been operational for nearly 4 years and
based on the engineering and design of the system, the discharge can not normally meet the MCLs or drinking
water standards for Sr-90 along with other contaminants present such as tritium and nitrate. The system is
currently operating at greater than 95% efficiency. No additional environmental benefit would be gained by
increasing the number of resin columns used to treat the groundwater based on the additional secondary waste
generated compared to the reduction of Sr-90 in the groundwater. This waiver is supported based on the
operational history of the system as well as field experience of maintaining the system during the last four years.

The ARARs identified for the 100-NR-1 and 100-NR-2 OUs are the following:

Chemical-Specific ARARs

• Model Toxics Control Act (MTCA) (70.105D, RCW), "MTCA Cleanup Regulation" (WAC
173-340). Establishes risk-based cleanup levels that are applicable, or relevant and appropriate for this
action, for establishing cleanup levels for metal and organic contaminants in soil, structures, debris,
groundwater, and surface water.

• Safe Drinking Water Act of 1974 (SDWA) (40 U.S.C. 300, et seq.), "National Primary Drinking
Water Regulations" (40 CFR 141) and "National Secondary Drinking Water Regulations" (40 CFR
143). Establish MCLs and secondary MCLs for public drinking water supplies that are relevant and
appropriate for establishing groundwater and river protection standards.

• Federal Water Pollution Control Act of 1977 (33 U.S.C. 1251, et seq.), "Water Quality Standards"
(40 CFR 131). Establishes AWQC that are relevant and appropriate for establishing groundwater and
soil cleanup values that are protective of the Columbia River.

• "Water Quality Standards for Surface Waters of the State of Washington" (WAC 173-201A).
Establishes surface water quality criteria that are relevant and appropriate for establishing soil
cleanup values that are protective of the Columbia River.

Action-Specific ARARs

• MTCA Cleanup Regulation (WAC 173-340). Risk-based cleanup levels are applicable for establishing
cleanup levels for soil, structures, and debris.

• Hazardous Waste Management Act of 1976 (70.105 RCW), "Dangerous Waste Regulations"
(WAC 173-303). This RCRA-authorized state program is applicable to the identification and
generation of dangerous waste (which includes all federally-regulated hazardous waste under RCRA)
and storage, transportation, treatment, and disposal of those wastes generated during the interim
remedial action that designate as dangerous waste.

•  "RCRA Land Disposal Restrictions" (40 CFR 268). Applicable for treatment and disposal of wastes
designated as dangerous wastes.
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• "RCRA Standards for Miscellaneous Treatment Units" (40 CFR Part 264, Subpart X). Applicable to
the construction, operation, maintenance, and closure of any miscellaneous treatment unit constructed
in the 100 Area for treatment of dangerous wastes.

• Solid Waste Management Act (70.95 RCW), "Minimum Functional Standards for Solid Waste
Handling" (WAC 173-304). Applicable for management of solid wastes generated during the interim
remedial action. 

• Toxic Substances Control Act (15 U.S.C. Section 2601, et seq.) implemented via 40 CFR 761.
Applicable to the management and disposal of remediation waste containing regulated concentrations
of polychlorinated biphenyls (PCBs), including specific requirements for PCB remediation waste.

•  "Requirements for Land Disposal of Radioactive Wastes" (10 CFR 61). Establishes requirements for
management and disposal of radioactive waste at Nuclear Regulatory Commission-licensed facilities
that are relevant and appropriate for wastes generated by the interim remedial action.

• Clean Air Act (42 U.S.C. Section 7401, et seq.) and "National Emissions Standards for Hazardous
Air Pollutants" (40 CFR 61). Applicable to remedial activities that will result in airborne emissions of
hazardous air pollutants, including prohibitions on radionuclide emissions that would result in an
effective off-site dose equivalent of 10 mrem/yr and visible emissions from asbestos-handling,
activities.

• Washington Clean Air Act (70.94 RCW), "Air Pollution Regulations" (WAC 173-400). Applicable to
remedial activities that will result in the emissions of air pollutants, including requirements for best
available control technology for fugitive emissions.

• "Emission Limits for Radionuclides" (WAC 173-480). Applicable to remedial activities that will result
in air emissions of radionuclides from specific sources, including requirement for best available
radionuclide control technology (BARCT).

• Nuclear Energy andRadiation Act (70.98 RCW) and "Radiation Protection - Air Emissions" (WAC
246-247). Applicable to remedial activities that will result in airborne emissions of radionuclides,
including prohibition on radionuclide emissions that would result in an effective off-site dose equivalent
of 10 mrem/yr and requirements for monitoring as appropriate.

• "State Waste Discharge Regulation" (WAC 173-216). Substantive (non-permitting) requirements
applicable to remedial activities that result in any liquid discharges to the ground, including
requirements for all known available and reasonable methods of prevention, control, and treatment
and discharge limits.

• "Underground Injection Regulation" (WAC 173-218). Substantive (non-permitting) requirements
applicable to remedial alternatives that discharge liquid through wells that may endanger groundwater
of the state. The current pump and treat system discharges may not meet drinking water standards
for Sr-90, tritium, and nitrate. The selected interim action will be followed by a final remedy that will
address all ARARs.
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• "Minimum Standards for Construction and Maintenance of Wells" (WAC 173-160). Applicable for the
location, design, construction, and abandonment of water supply and resource protection (including
monitoring) wells.

Location-Specific ARARs

• National Archeological and Historical Preservation Act of 1974 (26 U.S.C. 469) implemented via
36 CFR 65. Applicable when remedial activities may cause irreparable harm, loss, or destruction of
significant artifacts in the 100-N Area.

• Archeological Resources Protection Act of 1979 (16 U.S.C. 417) implemented via 43 CFR 7.
Applicable when remedial activities may cause possible harm or destruction of sites in the 100-N
Area having religious or cultural significance.

• National Historic Preservation Act of 1966 (16 U.S.C. Section 470, et. seq. ) implemented via 36
CFR 800. Applicable to remedial activities that could impact historic or potentially historic properties. 

• Endangered Species Act of 1973 (16 U.S.C. Section 1531, et. seq.) implemented via 50 CFR 17, 22,
200, 225, 226, 227, 402, and 424. Applicable to remedial activities that could impact threatened or
endangered species or critical habitat upon which endangered or threatened species depend. 

• "Habitat Buffer Zone for Bald Eagle Rules" (77.12.655 RCW) implemented via WAC 232-12-292.
Applicable if the areas of remedial activities include bald eagle habitat. 

• Hanford Reach Study Act (Public Law 100-605). Applicable to remedial activities that could result in
any direct and adverse impacts to the Columbia River.

Other Criteria, Advisories, or Guidance to be Considered for this Interim Remedial Action
(TBCs)

• Environmental Restoration Disposal Facility Waste Acceptance Criteria, BHI-00317, Rev 2.
Delineates primary requirements including regulatory requirements, specific isotopic constituents and
contamination levels, the dangerous/hazardous constituents and concentrations, and the
physical/chemical waste characteristics that are acceptable for disposal of wastes at ERDF.

• The Future for Hanford:  Uses and Cleanup, The Final Report of the Hanford Future Site Uses
Working Group, December 1992. Provides stakeholder input on potential future uses of the 100
Area.

The scope of the remedy for the 100-NR-1 shoreline site is limited to institutional controls. Therefore, the only
ARARs identified for the shoreline site are the following.:

Chemical-Specific ARARs

• Model Toxics Control Act (MTCA) (70.105D, RCW), "MTCA Cleanup Regulation" (WAC
173-340). Establishes risk-based cleanup levels that are relevant and appropriate for this action.
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Action-Specific ARARs

• "Minimum Standards for Construction and Maintenance of Wells" (WAC 173-160). Applicable for the
location, design, construction, and abandonment of water supply and resource protection (including
monitoring) wells.

Location-Specific ARARs

• National Archeological and Historical Preservation Act of 1974 (26 U.S.C. 469) implemented via
36 CFR 65. Applicable when remedial activities may cause irreparable harm, loss, or destruction of
significant artifacts in the 100-N Area.

• Archeological Resources Protection Act o 1979 (16 U.S.C. 417) implemented via 43 CFR 7.
Applicable when remedial activities may cause possible harm or destruction of sites in the 100-N
Area having religious or cultural significance.

• National Historic Preservation Act of 1966 (16 U.S.C. Section 470, et. seq.) implemented via 36
CFR 800. Applicable to remedial activities that could impact historic or potentially historic properties.

• Endangered Species Act of 1973 (16 U.S.C. Section 1531, et. seq.) implemented via 50 CFR 17, 22,
200, 225, 226, 227, 402, and 424. Applicable to remedial activities that could impact threatened or
endangered species or critical habitat upon which endangered or threatened species depend. See
Table 2.

• “Habitat Buffer Zone for Bald Eagle Rules” (77.12.655 RCW) implemented via WAC 232-12-292.
Applicable if the areas of remedial activities include bald eagle habitat.

• Hanford Reach Study Act (Public Law 100-605). Applicable to remedial activities that could result in
any direct and adverse impacts to the Columbia River.

Cost Effectiveness. The selected remedies for the 100-NR-1 OU provides overall effectiveness proportional to
its cost. The use of limited field investigation and observations/monitoring to direct clean-up activities will ensure
that a protective remedy is implemented while saving both time and money by reducing the level of
characterization required before remediation can be implemented. Costs for the petroleum site selected remedy of
remove/ex-situ bioremediation/dispose and in-situ bioremediation are less expensive or comparable, respectively,
to the remove/dispose alternative. Interim institutional controls at the shoreline site are less expensive than the
other alternatives analyzed. For the 100-NR-2 OU, it has been determined that the higher cost of the pump and
treat system is justified in order to maintain environmental benefit by reducing the concentration of Sr-90 in the
treated discharge.

Utilization of Permanent Solutions and Alternative Treatment Technologies to the Maximum Extent
Practicable. The Tri-Parties have determined that the selected remedies represent the maximum extent to which
permanent solutions and treatment technologies can be utilized in a practicable, cost-effective manner. Of the
alternatives that are protective of human health and the environment and comply with ARARs, the selected remedies
provide the best balance of tradeoffs in terms of long-term effectiveness and permanence, reduction in toxicity,
mobility, or volume achieved through treatment, short-term effectiveness, implementability, cost, also considering the
statutory preference for treatment as a principal element and considering state and community acceptance.
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The 100-NR-1 selected remedies (for all waste sites other than the shoreline site) provide protection of human
health and the environment by removing or treating contaminants to attain protective concentrations and by
complying with ARARs. It utilizes treatment to reduce the toxicity, mobility, and/or volume by employing
solidification/stabilization or other treatment as appropriate to meet ERDF waste acceptance criteria as well as
employing bioremediation to naturally reduce TPH contaminated soil. The remove/treat/dispose alternative would
pose a risk of release of contaminants and worker exposure during excavation, transport, and disposal of
contaminated media and will need to be carefully planned to minimize the associated risk. The alternative is
considered to be readily implementable but will be costly, particularly due to the large cost required to remediate
pipelines associated with the waste sites.

Remediation of the shoreline site of the 100-NR-1 OU is closely tied to the determination of a final remedy for the
100-NR-2 OU. Permanent solutions for this site will be defined at the time the final remedy for the 100-NR-2 OU
is determined. Further evaluation is required before a permanent solution is selected for the 100-NR-2 OU.

Preference for Treatment as a Principal Element. The selected remedies for the 100-NR-1 OU utilize
treatment to reduce the toxicity, mobility, and/or volume by employing solidification/ stabilization/bioremediation as
appropriate to meet ERDF waste acceptance criteria and cleanup standards. The selected remedy for the
100-NR-2 OU utilizes treatment of Sr-90 through continued use of the existing pump and treat system with ion
exchange resin. The selected remedy for the 100-NR-2 OU will be reevaluated as part of the CERCLA five (5)
year review and as part of final remedy selection for the site.

On-Site Determination. The preamble to the National Contingency Plan states that when noncontiguous
facilities are reasonably close to one another and wastes at these facilities are compatible for a selected treatment
or disposal approach, CERCLA Section 104(d)(4) allows the lead agency to treat these related facilities as one
site for response purposes and, therefore, allows the lead agency to manage waste transferred between such
non-contiguous facilities without having to obtain a permit. The 100 Area NPL sites addressed by this ROD and
ERDF are reasonably close and are compatible for disposal at ERDF, therefore, these sites and ERDF are
considered to be a single site for the response purposes under this ROD.

XII. DOCUMENTATION OF SIGNIFICANT CHANGES

DOE, EPA, and Ecology reviewed all written and verbal comments submitted during the public comment period.
Upon review of these comments, it was determined that no significant changes to the remedies, as originally
identified in the Proposed Plan, were necessary.
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PUBLIC COMMENT RESPONSES 
100-N AREA DECISION DOCUMENTS

I. Responsiveness Summary Overview

The Hanford Site was established in 1943 to produce plutonium for nuclear weapons. It is situated north and west
of the cities of Richland, Kennewick, and Pasco, Washington. Land use in the areas surrounding the Hanford Site
includes urban and industrial development, irrigated and dry-land farming, grazing, and designated wildlife refuges.
Operations at the Hanford Site are currently focused on environmental cleanup and waste management.

The 100 Area, which encompasses approximately 68 km 2 (26 Mi2 ) bordering the south shore of the Columbia
River, is the site of nine retired plutonium production reactors. The waste sites being considered for remediation in
this ROD are all within the 100-N Area. The 100-N Area is being remediated under the authority of two RODs.
A 100-NR-1 TSD ROD addresses the four (4) TSD units in the 100-N Area. This ROD, the 100-NR-1/100NR-2
ROD, addresses RCRA past-practice waste sites, unplanned releases, spills, and associated piping in the
100-NR-1 OU, and the underlying groundwater, designated as the 100-NR-2 OU.

The 100-NR-1 OU encompasses an area of approximately 405 hectares (1,000 acres). Reactor operations and
former waste-handling practices caused contamination in the soil around the N reactor, the HGP, and the adjacent
support facilities. The 100-NR-1 OU encompasses all the soil waste sites including the associated structures and
pipelines in the 100-N Area.

One hundred fourteen (114) sites in the 100-NR-1 OU were identified as potentially contaminated source waste
sites. Thirty-three (33) of the 114 sites were not considered for further action because they were never
contaminated or are not currently contaminated, or they will be remediated through another action. Eighty-one
(81) sites remain to be remediated under the 100-NR-1 /100-NR-2 ROD.

The source waste sites covered under this ROD were organized into 5 waste groups based on their suspected
primary contaminants and characteristics. The 5 waste groups and the number of sites in each are as follows: 
radioactive (37 sites), petroleum [near-surface (20 sites) and deep contamination(2 sites)], inorganic (6 sites), burn
pit (6 sites), and surface solids (9).

II. Background on Community Involvement and Concerns

The public has been involved in the cleanup of the Hanford Site since the Hanford Facility Agreement and
Consent Order was signed in 1989. Since 1989, a number of stakeholder working groups and task forces have
been used to enhance decision making at the Hanford Site. In January 1994, the Hanford Advisory Board was
formed to provide informed advice to DOE, EPA, and Ecology. To date, the board has issued over ninety pieces
of advice, several of which directly relate to 100 Area cleanup.

A consistent message from interested citizens and affected Indian Nations is to get on with cleanup and protect
the Columbia River.
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III. Summary of Major Questions and Comments Received During the Public Comment Period and
the Agency Response to Those Comments

Comments received during the public comment period are presented in this section. Responses to the comments
follow each comment. Copies of all comment letters and Ecology’s response are located in the Administrative
Record.

HANFORD GENERATING PLANT, ENERGY NORTHWEST GENERAL
COMMENTS

1. Comment:  Based on the HGP site’s location, Energy Northwest believes that the selection of a rural
residential cleanup level is not warranted.

Response:  The selection of the rural residential cleanup level reflects precedence set in the remediation
of the 100-BC-1, 100-DR-1, and 100-HR-1 liquid effluent waste sites. The Record of Decision for these
remediation actions states ‘for the purposes of this interim action, the remedial action objectives are for
"unrestricted use".

2. Comment:  Energy Northwest, as a fiscally responsible municipal corporation of the State of
Washington, wants to minimize any undue burden on our customers. Therefore, it is in our best interest to
immediately proceed with D&D as necessary to restore the HGP site. The resources are available and
we intend to proceed at a quicker rate than proposed by 100 Area remediation schedule.

Response:  The proposed schedule identified in the Engineering Evaluation/Cost Analysis for the
100-N Area Ancillary Facilities and Integration Plan is a duration-only schedule, which does not
include specific start or end dates, and is intended to indicate the relative priority and critical path of
cleanup activities. Specifically, the schedule was established taking into consideration the priority of
remediation activities, while ensuring that interference between facility decontamination and demolition
and waste site remediation is minimized. Another consideration was to develop a schedule with a
relatively even distribution of funding. However, as funding availability fluctuates, the schedule can be
delayed or accelerated accordingly within the ten-year time frame.

3. Comment:  The proposed schedule should provide the flexibility to permit immediate completion of the
restoration work at HGP.

Response:  See response to General Comment 2 under Hanford Generating Plant, Energy Northwest
General Comments.

HANFORD GENERATING PLANT, ENERGY NORTHWEST SPECIFIC
COMMENTS

A. Engineering Evaluation Cost Analysis for the 100-N Area Ancillary Facilities and Integration Plan,
DOE/RL-97-22, Rev. 1.

1. Comment:  Page 1-2, Line 11:  Energy Northwest would like to follow its own schedule to complete
work earlier than scheduled. This EE/CA should allow Energy Northwest to fund and contract for
cleanup, decontamination, and demolition to a selected contractor of our own
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selection in accordance with our procedures as long as the cleanup, etc. meets the technical requirements
of this EE/CA.

Response:  See response to General Comment 2 under Hanford Generating Plant, Energy Northwest
General Comments.

2. Comment:  Page 2-9:  In the first bullet, it is on the northwest wall.

Response:  Comment noted. The word wall was omitted from the description.

3. Comment:  Page 2-15:  The physical description for 181-NE is incorrect. The facility houses four
circulating pumps and their respective lubricating water pumps in addition to the three fire protection
pumps.

Response:  Comment noted. The physical description for 181-NE should state that it houses four
circulating pumps and their respective lubricating water pumps in addition to the three fire protection
pumps.

4. Comment:  Page 2-16: There is no 1605-NE Observation Post at HGP. Also see Figure 2-1.

Response:  At the time the EE/CA was prepared, available information indicated the existence of a
1605-NE observation post. The NE designation references facilities associated with the Hanford
Generating Plant, which is managed by Energy Northwest. A subsequent investigation has indicated that
the facility is located in the 100-N Area, not within the boundaries of the Hanford Generating Plant, and is
managed and controlled by the Project Hanford Management Contractor.

5. Comment:  Page 3-1:  In third paragraph, it should be clarified that areas inside the HGP fence do not
interfere with any other cleanup operations.

Response:  Comment noted. The areas inside the HGP fence do not interfere with any other cleanup
operations.

6. Comment:  Pages A-6, 7:  The availability of basic utilities is essential to keep demolition costs under
control. However, we are already addressing the loss of power to HGP and there is no potable water or
sewer system. In addition, the rail lines should be maintained for demolition. The large transformers are
normally moved by rail.

Response:  Comment noted. As stated in the EE/CA, if there is no justification for keeping services
functional, they should be removed. Therefore, the proposed actions provides flexibility to keep rail lines in
operation as long as justified.

7. Comment:  Appendix C:  The cost estimates were based on a model that Energy Northwest has already
shown to be unreliable for our work.

Response: An EE/CA is a document that assesses the various remediation alternatives of a collection of
facilities or remediation units. In order to effectively compare one alternative to another, it is most helpful
if the alternative estimates are developed using the same estimating,, methodology. This allows for an
equitable comparison of alternative actions without concern over the use of differing estimating tools.
Because the MCACES models have been approved by the DOE for out year baseline estimates,
MCACES was applied to the 100-N Area EE/CA facilities as the estimating tool. MCACES meets the
U.S. Environmental Protection Agency’s
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guidance for accuracy of cost estimates, which states that typically "study estimate" costs are expected to
provide an accuracy of +50 percent to -30 percent and are prepared using available data. During the
remedial design, and when additional information becomes available, the cost estimates will be refined.

B. Corrective Measures Study for the 100-NR-1 and 100-NR-2 Operable Units, DOE/RL-95-111, Rev.
0

1. Comment:  Page 1-2, line 15:  Please note that the BPA Substation and transmission lines are still in
service with no intent to demolish.

Response:  Comment noted. As stated on page 2-4, facilities to remain active are not addressed in this
EE/CA. Appendix B Table B-2 identifies the BPA Substation as an active facility. Therefore, the BPA
Substation is not addressed for removal in this EE/CA.

2. Comment:  Page 3-75:  We believe item 37 is a transformer oil spill and not a dump site. See also Table
3-7.

Response:  A review of the Waste Identification Data System (WIDS) listing report for the site in
question (100-N-39) has indicated the site was a dumping area. The WIDS report references a Bonneville
Power Administration memorandum (1981) that states that the site was used as a dump for construction
debris. There is another site identified in WIDS, UPR-100-N-37, which was an unplanned release of
transformer oil. The CMS addresses both 100-N-39 and UPR-100-N-3 7.

3. Comment:  Page 3-83:  In item 10 the facility in the third column should be 1701-NE.

Response:  Comment noted. The building listed (1710-NE) should be 1701-NE.

4. Comment:  Page 3-93:  The concrete and soil below the steam line trestle drains should also be listed.

Response:  Waste sites listed in the CMS were obtained from the Waste Identification Data System
(WIDS). WIDS is the official database recognized by the Tri-Parties containing information on all
identified waste sites at Hanford. The concrete and soil below the stream line trestle were not included in
the WIDS system during preparation of the CNIS. However, an evaluation of the site will be made to
determine appropriateness for inclusion in WIDS. If the site is added to WIDS, it will be addressed in
accordance with the applicable action memorandum or record of decision.

5. Comment:  Page 9-6, 9.2.4:  The schedule should be flexible for Energy Northwest HGP activities.

Response:  See response to General Comment 2 under Hanford Generating Plant, Energy Northwest
General Comments.

6. Comment:  Page 9-6:  Energy Northwest will meet the training requirements with our own program.

Response:  All DOE-RL and DOE-RL contractor personnel working at the Hanford Site, including at
sites associated with the 100-NR-1 Operable Unit, will be provided with and will successfully complete
general site training as specified in Condition II.C.2 of the Hanford
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Facility Dangerous Waste Permit. Personnel working at the Hanford Generating Plant, which is operated
by Energy Northwest, will be trained in accordance with Energy Northwest training programs.

Geosafe Comments

A. 100-NR-1 Treatment, Storage and Disposal Units Corrective Measures Study Closure Plan,
DOE/RL-96-39

1. Comment:  The in situ vitrification (ISV) discussion should include a brief discussion of past ISV work
performed at Hanford. Performance information regarding ISV’s treatment effectiveness for plutonium,
strontium and cesium should also be discussed.

Response:  In situ vitrification was included as a component in four of the alternatives that were
evaluated in the screening process described in Section 5.2. The purpose of the assessment in Section 5.1
is to make a qualitative evaluation of effectiveness, implementability, and cost of potentially useful
technologies. The qualitative evaluation against these factors relied on a variety of information, including
the performance of in situ vitrification methodologies employed at Hanford. The in situ vitrification
technology was carried forward for further evaluation, implying that the technology was considered
potentially beneficial for remediating the sites under consideration, which could include treatment for
plutonium, strontium, and cesium.

2. Comment:  The discussion on the presence of excessive moisture effecting ISV treatment cost is
irrelevant and should be removed. This is true only if there is a substantial amount of groundwater moving
into the treatment zone. Note in Figure 2-2 and 2-3, the groundwater elevation is approximately 60 and
70-ft below grade and would not be an issue.

Response:  The discussion regarding the effect of moisture on the technology (Section 5.1.4.4) is
provided in the context of discussing some of the advantages and disadvantages of the technology. The
fact that the technology was carried forward for further evaluation implies that excessive moisture was
not considered a factor in selecting remediation alternatives at these sites.

3. Comment:  The discussion should include some mention of the added benefits resulting from vitrification
such as: the product will exhibit no hazardous characteristic and should easily pass TCLP testing, the
vitrified product has an extremely low leaching rate-even if ground to a fine powder and inundated in
water and the vitrified product is expected to have a geologic life expectancy substantially greater than
10,000 years.

Response:  Chapter 6 discusses the implementation of the in situ vitrification technology and how it
would be implemented under four different alternatives. In two of the cases, in situ vitrification was
rejected because of the potential for intrusion into the vitrified monolith, and the third case it was rejected
because of depth limitations of the technology. In the fourth case, in situ vitrification was retained for
detailed evaluation. During the detailed evaluation of alternatives, in situ vitrification was rejected because
it had a higher cost of implementation than that of the preferred option (remove/dispose). The durability of
the vitrified product was never called into question.

B. Proposed Plan for Interim Remedial Action and Dangerous Maste Modified Closure of the TSD
Units Associated Sites in 100-NR-1 Operable Unit, DOE/RL-97-30, Rev. 0
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1. Comment:  Given the high concentration of radionuclies in the 116-N-1 and N-3 Cribs and Trenches, a
discussion should be provided on how this material will meet the ERDF waste acceptance criteria
(WAC). I assume the waste is not being diluted to meet the WAC requirements. A table showing the
WAC criteria versus available characterization information from the subject units should be included.

Response:  Clean or slightly contaminated soil would be added to the high contamination soil fraction for
the purpose of controlling radiation exposure to workers and to meet some operational limitations at ERDF
concerning ambient air quality. The need to blend the soil is not related to the ERDF WAC.

2. Comment:  Given that plutonium concentrations greater than 100 nCi/g are considered to be a TRU
regulated waste, some discussion should be provided on the TRU components of the waste being shipped
to ERDF.

Response:  There are a few samples that showed localized plutonium concentrations in excess of 100
nCi/g, but the contaminated soil in the cribs and trenches, taken in aggregate and without addition of any
other soil, is expected to be significantly below the 100 nCi/g threshold. The radionuclide content will be
verified by sampling that will be done during the remedial design phase.

3. Comment:  Given that the proposed plan is selected for implantation the 116-N-1 and 116-N-3 units will
still require institutional controls for the radionuclide plume that will be left in place; thus elimination of
purely in situ treatment options for similar reasoning does not seem to be justified or logical. Additional
discussion on why in situ treatment alternatives have not been evaluated should be provided.

Response:  Under the preferred option (remove/dispose), radionuclide contamination will be removed to
a depth of at least 15 ft, thereby reducing the potential for exposure from nearsurface intrusion. In
contrast, the vitrification alternative would result in radionuclide contaminants remaining in relatively close
proximity to the ground surface (and to potential intruders).

Comments by an Individual

1. Comment:  In evaluating a number of Hanford Annual environmental reports it appears for 1996 the
dose from Strontium-90 was .- 18 mrem per year. Which equated to 126 person mrems for the Tri-Cities.
The government is spending $1,374,000,000,000.00 per mrem reduction (i.e., .062 Ci/yr flux reduction) or
about 20 million dollars per person mrem reduction. Are these costs per mrem or person mrem reduction
justified? In my review of cost benefit ALARA Analysis - number of ten thousand dollars per mrem
reduction is what I remember being justified. Please provide references to dose reductions that justify this
level of spending for such a small dose reduction.

Response:  There are no specific references to dose reductions to justify this level of expenditure. The
concentrations of Strontium-90 in the groundwater reaching the Columbia River (which is a point of
compliance) are 1000 to 2000 times the Maximum Concentration Level (8 picoCuries/L) allowed by law.
Upon reaching the Columbia River, the incoming Strontium-90 is diluted by the Columbia River to levels
which are below the MCL. However, because the groundwater at the river’s edge is above the MCL, the
DOE is required by law to address this problem. The DOE can achieve this requirement by either a
remedial action that will clean-up the site to below the MCL’s or by setting an alternative concentration
limit
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(ACL). The ACL can only be set after demonstrating that it is impracticable to remediate the site. The
present pump-and-treat is scheduled to last five years, and is part of a process to determine the
practicability of remediating the site.

2. Comment:  Page 2-3, 120-N-1 and 120-N-2 TSDs:  Respectfully request Ecology delete TSDs 120-N-1
and 120-N-2 from this continued monitoring as a modified RCRA/CERCLA closure ID plan and provide
a plan that is reflective of the current conditions of clean closure of TSD sites 120-N-1 and 120-N-2.
Ecology and DOE provide only an inventory of acid or caustic liquids that were deposited at these sites.
The documentation says nothing was detected in the soil samples - therefore the site is clean. No elevated
sulfate observed in the groundwater are probably the result of discharging Sulfuric Acid and is not of
major concern or major health problem for the concentration observed. The water will still meet general
house hold and irrigation uses (Davis and DeWiest, Hydrogeology). The elevated Sulfate will only provide
odor or taste that is not harmful. I respectfully requested that the money currently being spent on RCRA
groundwater monitoring of 120-N-1 and 2 be refocused to something, more constructive like removing
1500 drums of uranium and oil in the 300 Area.

Response:  While the 120-N-1 and 120-N-2 TSD units are subject to RCRA closure requirements, the
groundwater underlying these units is currently being monitored as part of the on-going CERCLA
program. The current groundwater monitoring regimen will be followed until a final action for
groundwater remediation is determined. The proposed plan for continued aroundwater monitoring does
not call for the expenditure of any additional resources than are currently being expended to meet
CERCLA monitoring requirements.

3. Comment:  Page 2-3, 116-N-1, 116-N-3, and UPR-100-N-3. As is provided in DOE/RL-96-39 the
modeling performed indicates that Strontium-90 will not significantly reach the Columbia River. And as
was provided in earlier analysis more remediation of Strontium-90 occurs through natural attenuation than
through pump and treat systems (i.e., .1 Ci remove from pump and treat and 2.2 Ci from natural
attenuation- decay). The natural attenuation provides 96% of the Strontium-90 remediation in the 100-N
Area - Ecology and DOE need to explain why such efforts are being taken to expend such monetary
resources for such little return of 5% of the Strontium-90 - it will still take 270-300 years potentially to
remediate this site with either of these two technologies? Respectfully request the cessation of the 100 N
Area expenditure on pump and treat of $1,000,000 per year and refocus the money on solving the 200
Area Carbon tetrachloride plume which is of real concern as demonstrated in BHI’s model predictions of
contaminant plumes (BHI-00608 and BHI-00469) and is observed by the rate of spending in the Annual
groundwater reports (i.e., 1997, 1996, 1995, 1994). With the current pump and treat and further analysis
there appears to b a 2.55 Ci per year contribution to the Columbia River as calculated from the 1996
average Strontium-90 in the Columbia River and average flow of 4500 cubic meters per second (Table
Annual average Sr-90 Dose) and not the claimed .063 Ci/yr flux. Request Ecology reconcile these
differences in Flux.

Response:  It is unclear what the commentor’s calculation of 2.55 Ci/yr represents. However, this number
appears to be the average number of curies/year in the Columbia River. The 0.063 Ci/year is calculated by
taking the concentrations of groundwater at the river shore and multiplying the concentration by the total
flux of water discharging through the contaminated zone into the river for eath year. It is agreed that the
current pump-and-treat system will not significantly reduce the clean-up time over natural attenuation. The
purpose of the current pump-and-treat system is to accomplish the following:

• remove Sr-90 from the groundwater,
• reduce the flow of water through the aquifer (by reducing the flow of water, it also reduces the

amount of Sr-90 being released to the river),
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• and collect data for either additional remedial alternatives and/or help set an alternative
concentration limit for this site.

4. Comment:  Provide the cost estimate for the Barrier Wall - Passive Remedial action. The earlier analyses
are missing from these current document. Ecology’s earlier estimate demonstrate pump and treat cost
approximately $300,000,000 more than the Barrier Wall which makes pump and treat less effective.

Response:  The estimated cost of a permeable reactive barrier is $28,000,000 (DOE/RL-96-11). However,
a constructibility test for installation of an impermeable barrier showed that the required sheet pile could not
be installed using drive techniques.

5. Comment:  The current approach of putting out these four documents (DOE/RL-96-102,
DOE/RL-97-30, DOE-RL-96-30, and DOE/RL-95-111) is very confusing. Request Ecology and DOE
provide one single document that provide a clear plan for Remedial Actions for 100 N Area. It is very
unclear what was evaluate and against what to determine what is the right approach to remediate
groundwater at 100 N Area. In reviewing these documents it appears previous analysis are not now
considered. Please provide the detail written analysis that has lead Ecology to recommended alternative on
continued pump and treat.

Response: With regard to the approach for publishing documents for the 100-N Area remedial actions, it
should be noted that both the RCRA and CERCLA regulatory processes require a detailed evaluation of
alternatives in the form of a corrective measures study (RCRA) or a feasibility study (CERCLA). The
alternatives recommended as a result of these studies are presented to the public in a proposed permit
modification (RCRA) or a proposed plan (CERCLA). In order to provide the public with convenient access
to the greatest amount of information and to minimize the expense of producing both RCRA and CERCLA
documents for proposed actions in the 100-N Area, the RCRA and CERCLA procedural requirements
were integrated. The proposed plans, along with the appropriate corrective measures studies, were issued to
meet the RCRA and CERCLA requirements. Each of the proposed plan documents is accompanied by a
summary that describes the integration of RCRA and CERCLA requirements and discusses other actions
that are underway or planned in the 100-N Area. In addition, the issuance of these documents meets two
milestones established by the Tri-Party Agreement: M-15-12B required documentation to cover the TSD
units and M-15-12C required coverage of the 100-NR-1 and 100-NR-2 source units.

With regard to the analysis associated with continuing the pump-and-treat operations, the current
pump-and-treat system is part of Emergency Remedial Action installed in 1995. It is not the final remedy.
Data collected during the operation of the pump-and-treat will be used to select the final remedy. That final
remedy will also solicit public comments. At present, it is, very difficult to remove Strontium-90 adsorbed
onto the sediments. As long as Sr-90 adsorbed onto the sediments is in contact with the groundwater, the
concentrations in the groundwater will exceed the maximum copcentration limit by three orders of
magnitude. This is due to the chemical equilibrium between the Strontium-90 on the sediments and in the
groundwater.
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Comments by an Individual

1. Comment:  As a taxpayer I am concerned that excessive amount of money would be proposed to be spent
cleaning up a single site along the river to pristine conditions when I cannot foresee the future need of the
public to utilize this specific small area for agricultural or residential use. Even if the 100 N Area is "cleaned
UP", these is no sampling protocol which can guarantee the public that it is clean and safe to habitate with
no risk. The same applies to the entire Hanford Site. Which I am not knowledgeable about the treaty rights
of the tribes, nor the specifics of the MTCA, I feel recreational/industrial use is a reasonable alternative,
which adequately reduces the dose to the public, removes the bulk of the source term from near the
river,and doesn’t cost an exorbitant amount of money.

Response:  See response to General Comment 1 under the HGP comments.

XIII. NEZ PERCE COMMENTS

1. Comment:  It is difficult to ascertain the impact of these actions upon our people as none of the Native
American Scenarios outlined in the Columbia River Comprehensive Impact Assessment (CRCIA) were
assessed.

Response:  The future land use for the Hanford Site has not yet been determined under this interim action.
To provide a basis for evaluating the various remediation technologies, two land-use scenarios were used.
One reflects a conservative approach in which the land would be used extensively (i.e., rural residential)
and the other reflects a less conservative approach in which the land would be used in a less intensive way
(i.e., ranger/industrial). Once the land use for the entire Hanford site has been determined, past and future
actions throughout the site will be assessed to ensure consistency with the intended use.

2. Comment:  Chromium contamination of the 100-N Area is not being addressed. During Fiscal Year 1968,
N reactor operations consumed more than 15,000 lb. of Sodium Dichromate (Chemical Discharged to the
Columbia River from DUN Facilities, Fiscal Year 1968 DUN_ 4668). Chromium concentrations in
groundwater samples from Well 199-N-80 are consistently above drinking water standards of 50 ug/L, but
remediation of chromium in groundwater is postponed until the final remedial action.

Response:  Well 199-N-80 was drilled and completed in 1992 to RCRA well standards and is completed in
a confined sand unit. This confined sand unit is about 15 ft below the upper unconfined aquifer and is
separated from it by a clay layer (Hartman and Lindsey 1993). The chromium values at 199-N-80 are
above the drinking water standard (50 lg/L) and above the values determined for the upper unconfined
aquifer. The upper unconfined aquifer contains the groundwater that can be directly influenced by discharge
from the 100-N Facilities (1324N/NA, 1301-N and 1325-N) and other surface activities. The only other well
that may be screened in the same unit as 199-N-80 is well 199-N-8P. This is a piezometer located within 50
to 75 ft of the river. Samples are collected from this piezometer on an irregular basis. Chromium was not
detected in a sample from 199-N-8P collected in April 1992. It is also important to note that wells screened
in the uppermost unconfined aquifer (1 99-N-75), in the bottom of the unconfined aquifer (199-N-69) and
adjacent to the river (199-N-8T, 199-N-8S), all within the genera Arial location of well 199-N-80 do not
have chromium values above the drinking water standard. The chromium values at well 199-N-80 appear to
be well-specific and not related to overall aquifer water quality. Hartman and Lindsey (1993) comment that
high chromium values may be a result of the stainless steel used for the well casing and screen. The
potential for deep contamination will be further evaluated as part of the interim action.
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Reference:  Hartman, M.J., and K.A. Lindsey, 1993, Hydrogeology of the 100-N Area, Hanford Site,
Washington, WHC-SD-EN-EV-027, Rev. 0, Westinghouse Hanford Company, Richland, Washington.

Washington Department of Fish and Wildlife (WDFW) general comment

1. Comment:  The 100-N Area has multiple contaminants of concern that must be addressed by the proposed
remedial actions of the 100-NR-1/100-NR-2 Operable Units. The 100-NR-2 groundwater operable unit
affects the shoreline site of the 100-NR-1 operable unit. Proposed interim actions should not foreclose final
remedial actions, which address all contaminants of concern above maximum concentration levels.

Response:  The Tri Parties agree with the comment. The proposed interim action is to continue the
existing pump and treat system, which will not preclude a final remedial action.

Washington Department of Fish and Wildlife (WDFD Specific Comments

1. Comment:  WDFW concurs with the interim remedial actions for the 100 NR-1 sites.

Response:  Comment accepted.

 2. Comment:  WDFW concurs with the interim remedial action of the Sr-90 pump and treat while an
evaluation of the effects of tritium, Sr-90, and hexavalent chromium on aquatic receptors is performed. The
pump and treat establishes a hydraulic gradient preventing the other contaminants of concern from reaching
the river. Furthermore, the effectiveness of the interim remedial action should be evaluated.

Response:  Comment accepted. The interim remedial action will be evaluated formally at the end of the
first five years of operation under the interim record of decision. Informal evaluation of the system will
occur throughout its operation and at each yearly budget review cycle.

3. Comment:  WDFW strongly agrees with the tri-party agencies that"more information must be obtained to
determine whether Sr-90 concentrations are causing short- or long-term impacts to these [aquatic]
receptors" and that "further evaluation of potential impacts to aquatic and riparian resources is considered a
vital part of the proposed interim action". The contaminated groundwater is an exposure pathway to aquatic
receptors, and aquatic receptors are currently exposed to contaminants of concern. WDFW requests
studies be initiated to evaluate the impacts to aquatic receptors. We are dismayed that studies have not
already been initiated.

Response:  Comment accepted. Discussions being held by the Tri-Parties and interested stakeholders
under the Innovative Technology Remediation Demonstration project have included the proposal to further
evaluate the impacts of the N Area groundwater on the ecological receptors in the area. It is expected that
these discussions will lead to field sampling and subsequent impact analysis.

4. Comment:  Terrestrial cleanup is occurring in the 100 Area. As part of the cleanup effort in the100-N
area, WDFW urges USDOE to initiate a moderate level biological evaluation of contaminants to terrestrial
and avian species, and cooperatively work with WDFW, U.S. Fish and Wildlife Service and the Hanford
Natural Resource Trustee Council in developing the
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biological studies. WDFW also would encourage the evaluation be expanded to include the entire 100 Area
National Priority List site.

Response:  Ecology, EPA, and USDOE are also members of the Hanford Natural Resource Trustee
Council and expect to work cooperatively with WDFW and others in developing a plan to access impacts of
the remedial actions on terrestrial receptors in the 100 Area.

5. Comment:  WDFW has not been provided adequate information to enable us to make any
recommendations toward a final remedy for the 100 NR-2 operable unit and the shoreline site of the 100-
NR-1 operable unit.

Response:  This is an interim action aimed at making substantial progress in an area of substantial
contamination. The Tri-Parties are not currently in a position to issue a recommendation on a final action.

6. Comment:  WDFW would like to point out to USDOE project staff that USDOE is a trustee and has
responsibilities to the public concerning natural resources. The documents include I&I language identifying
commitment of resources for each alternative response action. We believe such commitments are
appropriate only after full mitigation, including compensatory mitigation, has been provided. It should be
clearly stated that the intent of the I&I statements are being included as important public information, not as
an attempt to circumvent natural resource damage liability.

Response:  The language included in the documents speaks to the commitment of resources such as diesel
fuel, backfill, and expendable equipment. The intent was to provide relevant information, as it became
available.

7. Comment:  The Corrective Measures Study is deficient due to a lack of environmental analysis, and as
such, it is premature to consider final remedial alternative(s) and/or corrective action(s). Studies need to be
initiated to evaluate impacts from tritium, Sr-90, and hexavalent chromium to aquatic receptors.

Response:  The Corrective Measures Study is sufficient to support the interim actions proposed.

General Comment by an Individual

1. Comment:  Of the two alternatives I prefer alternative support, not remedial.

Response:  It is assumed that the commentor misunderstood the range of alternatives evaluated and the
alternative recommended for implementation. Alternative support was not evaluated as part of this study,
nor was a specific alternative called out as remedial.

Washington State Department of Health (DOH) General Comments

1. Comment:  We are pleased that work is starting on this unit because we believe that 100-N is currently the
main area of the Hanford Site where the public can receive radiation exposure from Hanford pollutants.
The evaluation of the cleanup levels based on various land uses and controls coincides with the approach
that DOH has recommended in it’s Hanford Guidance for Radiological Cleanup. DOH hopes that
remediation of this area can proceed on schedule and using a sound technical basis that will give priority to
those areas that have a current measurable dose impact on the public.
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Response:  Comment accepted. The Tri-Parties have agreed to proceed with the remediation of the N
Area using the schedule included with the corrective measures study.

DOH Specific Comments

1. Comment:  The rural residential scenario used to evaluate future potential risks is sometimes referred as an
unrestricted use scenario (for example, DOE/RL-97-30, page 13). This scenario also is implied to not
preclude any future land use (for example, DOE/RL-96-102, page 4). Since this scenario restricts the use of
100-N Area groundwater, terms other than ‘unrestricted use’ or ‘not precluding any future land use’ would
be more appropriate when referring to this scenario.

Response:  The term rural residential scenario is defined in DOE/RL-97-30, page 3, paragraph 4 and in
DOE/RL-96-102, page 3, paragraph 8 as a scenario which includes restrictions on groundwater use,
including a follow-on statement that drinking and irrigation water would need to be supplied from an offsite
source (additional details of the scenarios are provided in Appendix F of the CMS.)

2. Comment:  Reference is made to a 15 mrem/y dose standard for cleanup of sites contaminated with
radioactivity. This cleanup level is sometimes referred to as an EPA standard, other times as an EPA draft
standard, and other times as EPA guidance. For members of the public not familiar with radiation
regulations, use of the term ‘EPA standard’ implies an EPA regulation with legally binding requirements.
Since this EPA cleanup level has not been promulgated and has been withdrawn from consideration for
promulgation, it would be more appropriate to consistently refer to it as EPA guidance.

Response:  Comment accepted. Consistently referring to the 15mrem/y dose standard for cleanup as an
EPA guidance would be appropriate. This guidance is included under the category of ‘to be considered’ in
the regulatory applicability section of the corrective measures studies and proposed plans and will be used to
define the interim cleanup standards applicable to the proposed actions.

3. Comment:  DOE/RL-96-102, page 19, Receptor Pathway Descriptions
The text states that access control by the DOE currently prevents potential exposure to contaminated
groundwater emanating at 100-N-Springs’. This is not the case at times of very low river stage, where
ample dry land is exposed above the water line but below the marked radiation zones. This land is below the
river’s high water mark and is accessible to humans.

Response:  Warning signs at the N-Springs, which face the river, are intended to inform the potential
trespasser of the dangers in the area. In addition, the Hanford Patrol and remediation personnel are in the
area and are keenly aware of the contamination present at N Springs and the need to prevent intruder
access.

4. Comment:  The documents discuss cases where radiological contaminants either exist or may exist at
concentrations above cleanup standards at depths greater than 4.6 meters below grade (for example,
DOE/RL-97-30, page 8, and DOE/RL-96-102, page 12). Are these cleanup standards the soil
concentrations corresponding to 15 mrem/y from contaminants in the first 4.6 meters below grade, for
example those listed in Table 3, page 12 of DOE/RL-97-30?

Response:  The cleanup standards for these actions will be applied from current grade to 4.6 meters below
grade. As described on page 16 of DOE/RL-97-30 and page 12 of DOE/RL-96-
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102 for those sites which have residual contamination above the cleanup standards at a depth greater than
4.6 meters several factors will be considered to determine the extent of additional remediation. These
factors include reduction of risk by decay of short-lived radionuclides, protection of human health and the
environment, remediation costs, size of ERDF, worker safety, presence of ecological and cultural resources,
the use of institutional controls, and long-term monitoring. The cleanup standards are listed in Table 3, page
12 of DOE/RL-97-30 and in Table 2, page 9 of DOE/RL-96-102. The constituent concentrations listed in
both tables represent an individual contaminate level equivalent to 15 mrem/y and would therefore result in a
more restrictive cleanup concentration when more than one constituent is present at a waste site

5. Comment:  Exactly how contaminants at depth are dealt with, and how they correspond to the depths of
concern for the two exposure scenarios (4.6m for rural residential and 3m for ranger/industrial), is not clear.
For example, the discussion in the CMS for the 116-N- 1 Trench (DOE/RL-96-39) indicates remediation to
21 feet (6.4m) below grade, or 5 feet below the bottom of the engineered structure (located 16 feet below
grade) for both exposure scenarios. The document did not make it clear why remediation to this depth was
needed to meet the dose criterion for these scenarios, particularly for the ranger/industrial scenario.

Response:  The background information for the excavation depth to five feet below the normally required
depth of 4.6 meters for these sites can be found in DOE/RL-96-39, page 4-6, Section 4.5. This section,
entitled, Area of Contamination for Radiological Sites, refers to the Limited Field Investigation (DOE/RL
1996b), which documents the results of boreholes drilled along side and through the 1301 crib and trench
and the 1325 crib. The samples collected from this event indicate a concentrated layer of radionuclides
including plutonium-239-240, approximately 3-5 feet thick at a depth of 20 feet below surrounding grade.
The Tri-Parties have agreed that this layer of concentrated soil could not be left behind and would therefore
be part of the planned excavation.

Comments by an Individual

1. Comment:  The use of an interim action containing 15 mrem/y does not accomplish MTCA cleanup by
2011 as promised by the Tri-Parties.

Response:  The Tri-Party commitment to complete cleanup in the 100 Area is documented in Milestone
M-16 of the Tri-Party Agreement. It is anticipated that the milestone completion date of 2018 will be
achieved using the agreed upon path forward.

2. Comment:  15 mrem/y is inconsistent with MTCA’s 1 x 10-5 cumulative risk level for carcinogens.

Response:  The use of 15 mrem/y above background and MTCA is consistent. MTCA provides for the
use of reasonable restoration timeframes which would include natural processes in the form of decay. The
15 mrem/y cleanup standard is consistent with EPA guidance for cleanup of radiological contamination at
Superfund sites, WDOH Hanford Guidance for Radiological Cleanup and is less than the current NRC
standard approved in 1997.

The Tri-Parties have examined cleanup levels above 15 to 25 mrem/y and found them not protective of
human health and the environment at Hanford. In many cases, existing field measurement methods cannot
accurately measure less than 15 mrem above background. Laboratory quality analyses would be required
but will only measure low enough in some
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cases. Further, it is anticipated that the WDOH will adopt the NRC regulation which uses 25 mrem/y as the
cleanup standard by July, 2000.

3. Comment:  The N documents recommend a rural residential cleanup scenario while a native subsistence
scenario is more likely.

Response:  The Tri-Parties issued the Interim Action Record of Decision for the 100-BC, DR, and HR
operable units using the rural residential land use scenario so as not to preclude future land uses as may be
determined by the appropriate agencies. The agencies responsible for land use determination have yet to
make such a determination on the Hanford site. Therefore, the rural residential scenario being applied at
100-N is consistent with previous actions in absence of other determinations. The Tri-Parties will continue
to engage in dialogue with stakeholders concerning the Native American subsistence scenario and other
scenarios which may be applicable to the Hanford site cleanup evaluations.



APPENDIX B

SUMMARY INFORMATION FOR 100-NR-1 SOURCE WASTE SITES



B-ii

Summary Information and Estimated Remedial Cost for Source Waste Sites
Located Within the 100-NR-1 Operable Unit, Hanford Site.

No.
Site Name

Information Source Site History Contaminants Media

Sites Not
Addressed

in the
CMS

Waste
Group

Estimated
Remedial
Cost ($)+

1 100-N-1
SWMU 6
HGP Settling Pond
WIDS

Received discharges
from condenser pit,
HGP floor drains,
demineralized
 backwash, roof and
parking lot runoff

TPH; radionuclides;
chrome, lead, nickel,
zinc, copper; calcium;
morpholine, hydrazine,
ammonia

Soil RAD 320,925

2 100-N-3 
SWMU 9
 HGP Maintenance
Garage Septic System
(french drain) WIDS

Received septic and
garage waste (oils,
etc.)

Petroleum products Soil PET 329,895

3 100-N-4 SWMU 5
HGP Tile Field WIDS

HGP sanitary sewer
and tile field; received
lab waste and sanitary 
waste

Morpholine and
hydrazine

Soil MISC 386,783

4 100-N-5
SWMU 10
HGP Bone Yard
WIDS

Open storage of
metals, 
electrical equipment,
and 
scrap iron

Potential for PCB, TPH
metals; ion exchange
resin beds and
sandblast grit

Soil MISC 349,327

5 100-N-6
Burn Pit 
WIDS

East of 1120-N
Building

Construction debris;
VOC, TPH, PCB, and
metals not detected

Soil BURN 94,113

6 100-N-7
182-N Unplanned
Release WIDS

19-L (5-gal) release of
lubricating oil to the
river

Oil Water X NA

7 100-N-8 108-N
Unplanned Release
WIDS

Leak in transfer line Sodium hydroxide Soil X NA

8 100-N-9 120-N-5
Unplanned

Leak in acid/caustic
transfer trench

Caustic and sulfuric
acid

Soil
Concrete

X NA

9 100-N-10 120-N-5
Unplanned Release
WIDS

Leak in acid/caustic 
transfer trench

Caustic Soil
Concrete

X NA

10 100-N-11
120-N-5 Unplanned
Release
WIDS

Leak in acid/caustic
transfer trench

Sulfuric acid Soil
Concrete

X NA

11 100-N-12
184-N Pipeline
WIDS

Spill inside the 184-N
Building leaked to the 
outside

TPH Soil PET 94,334
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Summary Information and Estimated Remedial Cost for Source Waste Sites
Located Within the 100-NR-1 Operable Unit, Hanford Site.

No.
Site Name

Information Source Site History Contaminants Media

Sites Not
Addressed

in the
CMS

Waste
Group

Estimated
Remedial
Cost ($)+

25 100-N-27
108-N Neutralization Pit
WIDS

Structure used to
neutralization floor
drain effluents

Acid waste and
neutralizer

Concrete X NA

26 100-N-28 
Resin Disposal Pit No. 2
WIDS

Disposal pit for reactor
decontamination
solutions

Decon solutions Soil RAD **

27 100-N-29*
10" Blowdown Pipe No. 1
WIDS

From steam generators
to 1300-NBasin

Low-level fission
products

Soil RAD 130,884

28 100-N-30*
10" Blowdown Pipe No. 2
WIDS 

From steam generators
to 1300-N Basin

Low-level fission
products

Soil RAD 130,884

29 100-N-31*
30" Pipeline 
WIDS

From steam generators
to 1300-N Basin

Low-level fission
products

Soil RAD 130,884

30 100-N-32*
30* Pipeline No. 3
WIDS

From steam generators
to 1300-N Basin

Low-level fission
products

Soil RAD 130,884

31 100-N-33
Military Site Ash Pit
WIDS

Dumping ground for
coal ash

Heavy metal Soil INORG 106,777

32 100-N-34
Dumping Area, Burn Pit
WIDS

East of 1120-N Building Construction
debris, asphalt

Soil BURN 93,817

33 100-N-35
Hansford Substation
WIDS

HGP/BPA switchyard PCBs to 7 ppm Soil
Concrete

PET 99,369

34 100-N-36 
107-N Oil Stained Pad
WIDS

Air compressor lube oil
leakage and spillage

TPH Concrete PET 98,254

35 100-N-37
Asbestos Release
WIDS

109-N asbestos release Asbestos Soil MISC 197,021

36 100-N-38*
Unplanned Release

From steam generators
to 1300-N Basin

Low-level fission
products

Soil RAD 130,884

37 100-N-39
Substation Dumping
Area WIDS

HGP construction dump Construction
debris and fluids

Soil
Construction
Debris

MISC 97,483

38 100-N-40
108-N Unplanned
Release WIDS

Disconnect rail transfer
line

Sodium hydroxide Soil X NA
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Summary Information and Estimated Remedial Cost for Source Waste Sites
Located Within the 100-NR-1 Operable Unit, Hanford Site.
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Information Source Site History Contaminants Media
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CMS
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Group

Estimated
Remedial
Cost ($)+
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debris and fluids

Soil
Construction
Debris

MISC 97,483

38 100-N-40
108-N Unplanned
Release WIDS

Disconnect rail transfer
line

Sodium hydroxide Soil X NA
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Heggen, Dick

From: McManus, Elizabeth
Sent: Monday, October 04, 1999 4:52 PM
To: Ayres, Jeff; Coleman, Lyn; Cusack, Thomas; Davies, David; Dick, Brain; Donnelly, Jack; Elling, Michelle;

Fujita ,Hideo; Harrover, Robin; Heggen, Dick; Hervieux, Patricia; Jaraysi, Moses; Knudson, Jim; Lenssen,
Gerald; Maeng, Byung; Malm, James; Masterson-Heggen, Tina; McManus, Elizabeth; Pang, Linda; Pearson,
James; Petersen, Kaia; Polivka, Dave; Rhodes; Janet; Robb, Steve; Ruud, Laura; Safioles, Sally; Seiler, Kay;
Sellick, Julie; Steeley, Howard; Stoffel, Keith; Tritt, Galen; Werner, Martin; Wigfield, Kim; Wilhelm, Leon;
Yasuda, Dean

Subject: Subsurface Distribution of Contamination Model

Hi everyone – I just thought I’d pass along the subsurface distribution model we’ve been using as part of the EPA Results Based
Corrective Action Project Management Training.  Those of you who attended the training in Seattle earlier this year may already have this;
however, there have been a few improvement and updates lately.  We use a “fugacity” model.  This model is not meant to be the final word
on fate and transport, but, it can be a useful tool to focus ones field sampling and analysis by highlighting where (in what phase) one might
reasonably expect to find a contaminant given its physical and chemical characteristics.  Here’s the info:

• Simple environmental fate modes can be useful for evaluating equilibrium chemical distribution between environmental phases. 
Although environmental systems are rarely in equilibrium, simple equilibrium models can be used as tools for sampling plan
development, analysis of possible exposure pathways, feasibility assessment of possible remediation strategies, and for
assessment if potential environmental fate of new chemicals.

• Chemicals are usually introduced to a particular phase of the environment (air, water, soil), but soon migrate into other phases as
thermodynamic equilibrium.  “Fugacity” is considered to be the “escape tendency” of a chemical from a specific environmental phase
and is linearly related to the concentration of the chemical in a particular phase.  The fugacity model depends on phase specific and
chemical specific properties which define the “fugacity capacity” of an environmental phase and the fugacity of the chemical in that
phase.

• The spreadsheet based model below is a simple level I fugacity model for the calculating equilibrium phase distributions between the
subsurface phases of a contaminated soil system including soil, air, water and a residual non-aqueous phase liquid (NAPL) often
present in contaminants soils. The model is in EXCEL spreadsheet format and includes a database of chemical values for common
contaminants that can be copied and pasted into the appropriate fields for model calculations.  Other uses of the fugacity model can
be found at the Environmental Modeling Centre at Trent University, <http://www.trentu.ca/acdemic/aminss/envmodel/welcome.htmI>

• To download the level! I fugacity model, Level 1 Fugacity Model (EXCEL) <ftp;//hump.cee.usu.edu/gugacity/fugacity.xls>

Using the Model:

The first information displayed in the level 1 Fugacity model is for benzene.  The information addresses; chemical characteristics of
benzene; default set characteristics; and, three formats (pie chart, bar chart and table) for presenting information about the distribution of
benzene among air, water, soil solids and NAPL.  The table provides values for the concentration of benzene (mg/L) in each phase, based
on a total amount of 1 gm of benzene and a total volume in all phases of 100 m(3).

Chemical characteristics are obtained from the tab labeled “chemical data.”  To get another chemical: access the “chemical data” tab; then,
locate the chemical (they are listed in alphabetical order); then, block and copy the list of chemical characteristics for the chemical; then
paste the list of chemical characteristics under “level 1 fugacity.”

Site characteristics are listed under the “level 1 Fugacity” tab for a typical evaluative site and typical value are provided as default values. 
Site-specific data can be entered manually

The volume of each phase can be provided as input, but the total volume of the evaluative site must be 100 m(3). 
Therefore, the value for each phase represented the “percent” of that phase within the evaluation site.  Ranges of values include:

Range Typical Unsatured Soil Typ. Aquifer
Water 5 - 50% 25% 40%
air 0 - 40% 25% 0
soil 40 - 60% 50% 60%
NAPL 0 - 50% 0 0

Values for percent organic carbon in the soil phase and soil bulk density can be provided as input based on measured values for a
particular site.  Range of value include:

Range Typical Unsaturated Soil Typ. Aquifer



2

organic
carbon 0.2 - 5% .5% .2%
Bulk density 1.2 - 1.7 1.3 1.6

The default value for the mass of a compound in the system is one gram, but site-specific values can be provided as input. Calculation of
the chemical concentration in each phase at equilibrium is provided.

Elizabeth McManus
Washington State Department of Ecology
(360) 407-6524
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Summary Information and Estimated Remedial Cost for Source Waste Sites
Located Within the 100-NR-1 Operable Unit, Hanford Site.

No.
Site Name

Information Source Site History Contaminants Media

Sites Not
Addressed

in the
CMS

Waste
Group

Estimated
Remedial
Cost ($)+

39 100-N-41
SWMU 9
1701-NE Septic System WIDS

Near 1201-NE
Guardhouse

N/A Soil X NA

40 100-N-45
SWMU 9
1703-N Septic System WIDS

Near NE corner of 1703-
N office building and
warehouse

N/A Soil MISC 149,807

41 100-N-46
HGP Oil Storage Tank

75,708-L (20,000-gal)
underground tank.
Inactive

Diesel fuel Oil Soil PET 75,261

42 100-N-47
Military Site 
WIDS

Former AAA Battalion
Headquarters site

Unknown, solid waste Soil MISC 197,021

43 100-N-50
SWMU 4
Turbine Oil Filter Unit in HGP
RCRA-FA

Turbine oil cleaning
system in HGP
basement; large spills
could go to SWMU 3

Turbine oil; no information
available on filter disposal

Concrete
Soil

PET   %%

44 100-N-51a
SWMU 2
HGP Bldg Oil Storage RCRA-FA

Basement storage room
in HGP building for oil,
lubricants, and
petroleum; no outlet

Oil, lubricants, and small
quantities of petroleum
products

Concrete PET %%

45 100-N-51b**
SWMU 3 
HGP Bldg. Floor Drains and
Sumps 
RCRA-FA

Floor drains and central
sumps in HGP basement;
received spills, leaks, and
flood water. Discharged
to 100-N-1 or 1908NE

Oil. Lubricants, and small
quantities of petroleum
products

Water
Soil

PET 422089

46 100-N-52
SWMU 8
Maintenance Garage east of HGP
RCRA-FA

Garage for servicing
vehicles; floor drains and
sink discharge to 100-N-
3

Used oil, solvents, paint,
gasoline, pesticides

Concrete Soil X NA

47 100-N-65
Diesel Burn Pit

Pit excavated adjacent to
river to intercept and
burn diesel oil spill
(UPR-100-N-17)

Diesel oil Soil PET %%

48 116-N-4*
Emergency Dump Basin 
TBR 4.4

Emergency cooling water
and steam blowdown

Low-level fission products Soil
Groundwater

RAD **

49 116-N-8
163-N Mixed/Hazardous Waste
Container Storage Pad
TBR 4.5

Active mixed solid-waste
site located south of the
163-N Building

Pad tested and found to be
free of chemical and rad
contamination

Soil X NA
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Summary Information and Estimated Remedial Cost for Source Waste Sites
Located Within the 100-NR-1 Operable Unit, Hanford Site.

No.
Site Name

Information Source Site History Contaminants Media

Sites Not
Addressed

in the
CMS

Waste
Group

Estimated
Remedial
Cost ($)+

50 118-N-1*
Spacer Silos
TBR 4.6

Temporary storage of
irradiated spacers

Sr-90, Cs-137, H-3,
Pu-239/240, Eu-152,
Eu-155

Soil
Groundwater

RAD **

51 120-N-3 
163-N Neutralization Pit WP
3.25

Acid/caustic
discharged to french
drain

Sulfuric acid and
sodium hydroxide

Soil INORG 117,146

52 120-N-4
1310 Hazard Waste Staging
Area
TBR 4.10

Active; concrete
replacement gravel
pad in 1985;  no
known spills

Oil, nonhazardous,
nonradioactive waste

Soil X NA

53 120-N-5
108-N Transfer Line
 WP 3.24

Received
acid/caustics from
transfer line

Sulfuric acid and
sodium hydroxide

Soil X NA

54 120-N-6
Five 108-N French Drains WP
3.24

Drains received
condensate from acid
tanks and lines

Sulfuric acid, Soil X NA

55 120-N-7
Unloading French Drains WP
3.23

Drain received
intermitted amounts
of acid discharge

Sulfuric acid, sodium
hydroxide

Soil X NA

56 120-N-8
Sulfuric Vent French Drain
WP 3.26

Received discharges
from 163-N Water
Treatment

Sulfuric acid Soil X NA

57 124-N-1
Septic System
WIDS

South of 163-N
Building; active

N/A Soil X NA

58 124-N-2
Septic System
WIDS

East of 182-N
Building

N/A Soil PET 212,349

59 124-N-3
Septic System No. 3
TBR 4.17

Serviced restroom
facilities in 107-N
Building

None Soil RAD 149,807

60 124-N-4
Septic System No. 4
TBR 4.18

Two septic tanks and
a leach field

Surface radioactive
contamination

Soil RAD 766,864

61 124-N-5
Septic System No.5

Septic tank and drain
field; system
abandoned in place

None Soil X NA

62 124-N-6
Septic System No. 6

Septic tank and leach
field; system
abandoned in place

None Soil X NA

63 124-N-7
Septic System No. 7

Septic tank and leach
field; operated from
1984 to 1987

None Soil X NA
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Summary Information and Estimated Remedial Cost for Source Waste Sites
Located Within the 100-NR-1 Operable Unit, Hanford Site.

N
o.

Site Name Information
Source Site History Contaminants Media

Sites Not
Addressed

in the 
CMS

Waste
Group

Estimated
Remedial
Cost ($)+

64 124-N-8
Septic System No. 8

Septic tank and leach
field; operated from
1983 to 1987

None Soil X NA

65 124-N-9
Septic System No. 9

Two septic tanks
and a leach field
active since 1985

None Soil X NA

66 124-N-10
Septic Lagoon System 
WIDS

Central sewer
system; active site

N/A Soil X NA

67 128-N-1
Burn Pit
WIDS

Located NE of 1120-
N Building

Municipal type
waste, paints,
solvents

Soil BURN 140,531

68 130-N-1
Backwash Pond
WIDS

Marsh-like pond
received filter
backwash from 183-
N

Polyacrylamide and
aluminum sulfate

Soil X NA

69 1908-N
102" Diameter Outfall WIDS

Active; cooling water
from the reactor to
the river

NA Water X NA

70 1908-NE
SWMU 7
HGP Outfall 
WIDS

Cooling water and
settling pond
discharges from the
HGP facility to the
Columbia River 

Low-level fission
products, and
chemical
contamination from
100-N-1

Water X NA

71 600-32
100-N Area Landfill
WIDS 

Former gravel pit Surface debris,
paint cans, transite,
and concrete

Soil MISC 2,046,397

72 600-35
Dumping Area
WIDS

Borrow pit Surface debris
including drums,
batteries

Soils MISC 161,268

73 UPR-100-N-1
Inlet Valve Box Leak 
TBR 4.27

1304-N Emergency
Dump Tank

Low-level fission
products

Soil RAD 176,709

74 UPR-100-N-2
FLV-858 Valve Leak
TBR 4.28

Valve to isolate the
return line

Low-level fission
products

Soil RAD 163,508

75 UPR-100-N-3*
Transport line Leak
TBR 4.29

Dummy fuel
transport line; see
UPR-100-N-12

Co-60, Sr-90, Cs-
137 Pu-239, Ce-
144, H-3 

Soil RAD 253,288

76 UPR-100-N-4
1322-A Sump Overflow
TBR 4.30

1322-A sump
overflowed

Radioactive water Soil RAD 97,464
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Summary Information and Estimated Remedial Cost for Source Waste Sites
Located Within the 100-NR-1 Operable Unit, Hanford Site.

No.
Site Name

 Information Source Site History Contaminants Media

Sites Not
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in the
CMS

Waste
Group

Estimated
Remedial
Cost ($)+

77 UPR-100-N-5
1310-N Tank Leak 
TBR 4.31

Underground leak of
340,000 L (90,000 gal)
radioactive
decontamination solution

Decontamination
solutions and
mixed chemical;
Co-60

Soil RAD 335,922

78 UPR-100-N-6
Chemical Waste Line 
TBR 4.32

1.5-in line leaked Radioactive water,
Co-60, Mn-54,
Cs-137, Ru-103

Soil RAD 104,056

79 UPR-100-N-7*
Return Line Leak
TBR 4.33

10-in drainline from 105-
N to 1304-N Dump
Tank 

Mn-154, Co-60,
Ce-144

Soil RAD 375,378

80 UPR-100-N-8
1322-A Sump Overflow 
TBR 4.34

1322-N sump
overflow
   

Radioactive water Soil RAD 95,409

81 UPR-100-N-9*
Drain Line Leak
TBR 4.35

Ruptured 2-in. drainline
from the 119-N Building

Contaminated
water

Soil RAD 104,037

82 UPR-100-N-10*
Lift Station Drain Leak
TBR 4.36

Contaminated water
from drains in the 105-N
Building

Mixed waster;
fission and
activation
products

Soil RAD 95,409

83 UPR-100-N-11
500-lb Valve Bonnet
TBR 4.37

The valve bonnet fell
from a truck causing the
uncontrolled release of
surface contamination

Cleaned up Soil RAD 95,853

84 UPR-100-N-12*
Spacer Line Leak
TBR 4.38

Dummy fuel transport
line (see UPR-100-N-3)

Co-60, Cs-137,
Pu-239/240

Soil RAD 459,863

85 UPR-100-N-13
1314-N Drywell
Overflow TBR 4.39

Tank car overflow to
catch basin, sump, and
soil

Radioactive, spent
decon solution

Soil RAD 88,873

86 UPR-100-N-14*
Drain System Leak
TBR 4.40

119-N leak during
maintenance activity

Radioactive
effluent water

Soil RAD 95,409

87 UPR-100-N-15
Neutralization Sump Spill
WP 3.24

108-N- transfer line
leaked to soil

Sulfuric acid Soil X NA

88 UPR-100-N-17
166-N- Supply Line Leak
TBR 4.42

4-in line in tank farm
leaked to the ground;
trench dug at the river
shoreline (100-N-65) to
intercept oil

TPH diesel oil Soil
Groundwater

PET 903,509

89 UPR-100-N-18
166-N Supply Line Leak
TBR 4.43

4-in diesel supply line
between the 166-N and
184-N storage area

TPH diesel oil Soil PET 107,994
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Summary Information and Estimated Remedial Cost for Source Waste Sites
Located Within the 100-NR-1 Operable Unit, Hanford Site.

No.
Site Name

Information Source Site History Contaminants Media

Sites Not
Addressed

in the
CMS

Waste
Group

Estimated
Remedial
Cost ($)+

90 UPR-100-N-19
184-N Fuel Oil Spill TBR
4.44

Fuel oil day tank TPH No. 6 fuel oil Soil PET 112,486

91 UPR-100-N-20
166-N Return Line Leak
TBR 4.45

Leak from tank farm
2-in. return line

TPH No.2 diesel oil Soil PET 105,660

92 UPR-100-N-21
184-N Tank Overflow
TBR 4.46

Diesel oil day tank TPH No. 2 diesel oil Soil PET 100,162

93 UPR-100-N-22
Diesel Supply Leak No. 1
TBR 4.47

Piping corrosion
caused leak outside
184-N Building

TPH No, 2 diesel oil Soil
Groundwater

PET 108,696

94 UPR-100-N-23
184-N Leak No. 2
TBR 4.48

Supply line located
near the diesel day
tank

TPH No.2 diesel oil Soil
Grondwater

PET 104,720

95 UPR-100-N-24
166-N Supply Line Leak
TBR 4.49

Leak caused by
corrosion on transfer
line

TPH No. 6 fuel oil Soil PET 121,304

96 UPR-100-N-25
Uncontrolled Venting TBR
4.50

1310-N,
contamination in
bermed area

Phosphoric acid and
diethylthiourea
solution

Soil RAD 97,779

97 UPR-100-N-26
Backflow of Waste
TBR 4.51

Release occurred
within the 1313-N
facility

Phosphoric acid and
diethylthiourea

Soil RAD 99.908

98 UPR-100-N-29
Bypass Line Leak 
TBR 4.52

East side of 130-N
Dump Tank

Primary coolant
water, Mn-56, Na-24

Soil RAD 101,704

99 UPR-100-N-30
1304-N Dump Tank
TBR 4.53

Spill to ground;
stabilization with sand
fines

Primary coolant
water 

Soil RAD 117,313

100 UPR-100-N-31
Spill Near 1301-N
TBR 4.54

Radioactive water
leaked through 1301-
N berm penetration;
to be addressed with
the 1301-N RCRA
TSD

Radioactive water Soil X NA

101 UPR-100-N-32
1304-N Bypass Line Leak
TBR 4.58

Leaking check valve at
the emergency dump
tank

Low-level fission
products

Soil RAD 105,092

102 UPR-100-N-33
108-N Acid Transfer Spill
WP 3.24

Spill during transfer
from rail car outside
108-N

Sulfuric acid Soil X NA
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Summary Information and Estimated Remedial Cost for Source Waste Sites
Located Within the 100-NR-1 Operable Unit, Hanford Site.
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103 UPR-100-N-34
Sulfuric Acid Line Break
WP 3.25

Transfer line leak Sulfuric acid Soil Concrete X NA

104 UPR-100-N-35* 
Fuel Storage Basin Leak
TBR 4.58

Pipe grouted beneath
the 105-N storage
Basin

Mn-5, Co-60, Cs-
137 Ce-144, I-131

Soil
Groundwater

RAD **

105 UPR-100-N-36
184-N Annex
WIDS

Located near the diesel
day tank, 184-N
Powerhouse

TPH, diesel fuel
and motor oil

Soil PET 97,408

106 UPR-100-N-37
SWMU 1
HGP Transformer Yard
WIDS

Fenced area along
northwest wall of the
HGP; location of nine
large transformers

Potential for
asbestos, PCB

Soil
Concrete

PET 93,983

107 UPR-100-N-38
16-N-2 Caustic Spill
WIDS

Sodium Hydroxide spill
during off-loading of a
truck

Sodium Hydroxide Soil X NA

108 UPR-100-N-39*
Liquid Unplanned Release
TBR 4.62

Scrub water spill
outside the corridor 22
doorway

Low-level fission
product

Soil RAD 99,297

109 UPR-100-N-40
Regeneration Waste 
TBR 4.68

Leak in the transport
line

Acid/caustic, heavy
metals

Soil INORG 143,993

110 UPR-100-N-41
Regeneration Waste 
WIDS

Spill from the 163-N
Water Treatment Plant

Acid/caustic Soil INORG 94,761

111 UPR-100-N-42
184-N Diesel Oil Spill
WIDS

Located near the diesel
day tank, 184-N
Powerhouse

TPH Soil PET 910,025

112 UPR-100-N-43
Pipelines
WIDS

Oil supply pipeline
from 116-N to 184-N

TPH and diesel oil Soil
Groundwater

PET 116,719

113 UPR-600-17
Patrol Boat Spill 
WIDS

Gas spilled in a patrol
boat was discharged to
the river

TPH and gasoline N/A X NA

114 Shoreline Site Soil contaminated by
groundwater flows
from 116-N-1 and 116-
N-3 cribs and trenches

Radionuclides and
possibly
inorgainics,
petroleum

Soil 0 to
15,584,275
depending

on the
alternative
selected

115 Piping Piping sites will be 
remediated along with
nearby waste site

Radionuclides,
petroleum, and
inorgainics

Soil 
Piping

RAD
PET
INORG

34,440,348

Total 48,745,386
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Summary Information and Estimated Remedial Cost for Source Waste Sites
Located Within the 100-NR-1 Operable Unit, Hanford Site.

No.
Site Name

Information Source Site History Contaminants Media

Sites Not
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in the 
CMS

Waste
Group

Estimated
Remedial
Cost ($)+

BPA = Bonneville Power Administration
BURN = Burn Pit Waste Group Ce-144 = cerium
HGP = Hanford Generating Plant Co-60 = cobalt
INORG = Inorganic Waste Group Cs-137 = cesium
MISC = SurfaceSsolid Waste and Miscellaneous Waste Group Eu-152, Eu-155 = europium
NA = not applicable I-131 = iodine
PCB = polychlorinated biphenyls Mn-5 = manganese
PET = Petroleum Waste Group Mn-56 = manganese
RAD = Radioactive Waste Group Mn-154 = manganese
RCRA = Resource Conservation and Recovery Act of 1976 Na-24 = sodium
RCRA-FA = RCRA Facility Assessment Pu-239/240 = plutonium
SWMU = solid waste management unit H-3 = tritium
TBR = technical baseline report Ru-103 = ruthenium
TPH = total petroleum hydrocabons Sr-90 = strontium
TSD = treatment, storage, and/or disposal
UPR = unplanned release
VOC = volatile organic compounds
WAC = Washington Administrative Code
WIDS = Waste Information Database System
WP = Work Plan
  * Buffer zone site
** Available information indicates that there may be no contaminants within the upper 4.6 m of the soil column.  Further information will

be acquired during design.
+ Costs do not include a 6 percent design/data collection cost.
++ Cost and/or additional costs for these sites will be established during design.

BREAKDOWN OF SITES BY WASTE GROUP

1. Sites within the 100-NR-1 OU that are NOT considered for remediation within this CMS:
 #6, 7, 8, 9, 10, 18, 19, 25, 38, 39, 46, 52, 53, 54, 55, 56, 57, 61, 62, 63, 64, 65, 66, 68, 69,70, 87, 100,
102, 103, 107, 113.

2. Radioactive Source Waste Sites Located Within the 100-NR-1 OU:
#1, 12, 13, 20, 23, 24, 26, 27, 28, 29, 30, 36, 48, 50, 59, 60, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83,
84, 85, 86, 96, 97, 98, 99, 101, 104, 108.

3. Petroleum Source Waste Sites Located Within the 100-NR-1 OU:
#21, 11, 33, 34, 41, 43, 44, 45, 47, 58, 88, 89, 90, 91, 92, 93, 94, 95, 105, 106, 111, 112.

4. Inorganic Source Waste Sites Located Within the 100-NR-1, OU:
#21, 22, 31, 51, 109, 110.

5. Burn Pit
#5, 14, 15, 16, 32, 67.

6. Surface Solid
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1EPA, July 1999, Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2,
100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County,
Washington, also known as the "100 Area Remaining Sites ROD."
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EXPLANATION OF SIGNIFICANT DIFFERENCE 
FOR THE 100 AREA REMAINING SITES ROD1

 June 2000

SITE NAME AND LOCATION

USDOE Hanford 100 Area
100-IU-6 Operable Unit
Hanford Site
Benton County, Washington

INTRODUCTION TO THE SITE AND STATEMENT OF PURPOSE

The U.S. Environmental Protection Agency (EPA − the lead regulatory agency), the Washington State
Department of Ecology (Ecology − the support regulatory agency), and the U.S. Department of Energy
(DOE − the responsible agency), hereafter referred to as the Tri-Parties, are issuing this Explanation of
Significant Difference (ESD) to provide notice of the decision to remediate two sites, the 600-23 and JA
Jones #1 waste sites, located on the Hanford Site (Figure 1). The remedial approach will involve removal
of wastes, treatment of contaminated soil and debris, as necessary; and subsequent disposal at the
Environmental Restoration Disposal Facility (ERDF) in the 200 Area of the Hanford Site.

Waste sites within the 100-IU-6 Operable Unit are currently undergoing remediation through actions
identified in the “100 Area Remaining Sites ROD1.” This ESD adds the 600-23 and JA Jones #1 waste
sites to this operable unit through a mechanism called the Plug-in Approach. The Plug-in Approach allows
the selected remedy in the ROD, to be applied to similar, but separate sites that meet specific criteria as
defined in the ROD. Cleanup actions can proceed under this approach without a time-consuming
re-evaluation of remedial alternatives through the entire CERCLA process (i.e., development of separate
remedial investigation/feasibility studies, proposed plans, and RODs). The process for invoking the Plug-in
Approach is to notify the public through an ESD to the relevant remedy selection decision document, in
this case, the 100 Area Remaining Sites ROD. The 600-23 and JA Jones #1 waste sites have been
determined to be suitable candidates for this approach.

The Tri-Parties are issuing this ESD in accordance with Section 117(c) of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and Section
300.435(c)(2)(i) of the CERCLA National Contingency Plan. Its purpose is to provide public notice of the
decision to plug the 600-23 and JA Jones #1 waste sites into the remedy selected in the 100 Area
Remaining Sites ROD. This ESD will become part of the Administrative Record for the cleanup decision
for the Hanford Site. The Administrative Record is available for review at the following location:

Administrative Record 
2440 Stevens Center Place, Room 1101
Richland, Washington 99352 
509/376-2530 
Attention:  Debbi Isom
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SITE HISTORY, CONTAMINATION, AND SELECTED REMEDY

The 600-23 waste site is an area of buried debris inside a large gravel pit. Miscellaneous low-level
radioactive equipment, construction debris from the 1706-KE facility, and drums were dumped at this site.
Drum contents are suspected to be equipment and miscellaneous small parts. Asbestos insulation material
may also be present. Most of the waste is located in the northern portion of a middle terrace at the
west-end of the pit. The northern portion of the pit is still actively used as a gravel source.

The JA Jones #1 waste site was a dumping pit for paint and other construction debris. In 1977, 7–10
pickup truck loads of overstocked paint and solvents (including latex, enamel, epoxy paints, and paint
thinners) were disposed of into the pit. Contents were reportedly dumped from the 1-gal and 5-gal
containers into the pit for disposal, followed by the empty containers. The site has since been backfilled
with soil from adjacent areas. Soil subsidence and bulldozing marks are evident at the site.

The selected remedy established in the ROD consists of the following components:

• Remove contaminated soil, structures and associated debris
• Treat these wastes as required to meet disposal facility requirements
• Disposal of contaminated materials at the ERDF 
• Backfill of excavated areas with clean material, followed by revegetation

The ROD selected RTD as the remedial action for 46 waste sites in the 100 Areas of the Hanford Site.
In addition, the ROD established the Plug-in Approach to be used to remediate new sites that share
similar characteristics and are determined to require remedial action.

BASIS FOR THE DOCUMENT

The 600-23 and JA Jones #1 waste sites have been determined by the Tri-Parties to require remediation
due to the presence of radiological and hazardous substances present in concentrations that pose a threat
to human health and the environment. Based on a qualitative risk estimate, it has been determined that
these sites contain radioactive contaminants that exceed an incremental cancer risk of 10-4 and/or contain
chemical contaminants that exceed unacceptable risk levels.

The 600-23 and JA Jones #1 waste sites were formerly identified in the 300-FF-2 Operable Unit of the
Hanford Site, but have been relocated to the 100-IU-6 Operable Unit through modification of the
Hanford Federal Facility Agreement and Consent Order (the Tri-Party Agreement). This relocation
was initiated by the Tri-Parties due to the differences in anticipated land use (and therefore the level of
remediation required) between the 600-23 and JA Jones #1 waste sites and the rest of the 300-FF-2
Operable Unit waste sites. The reasonably anticipated future land use of the 300-FF-2 Operable Unit is
industrial. The 600-23 and JA Jones #1 waste sites are within areas of the Hanford Site that are not
anticipated to be used for industrial purposes. The potential for less restricted future land use requires
different remedial action objectives for these two waste sites than those required for industrial land use.
This is consistent with the unrestricted use scenario used for the 100-IU-6 Operable Unit and the goal of
the 100 Area Remaining Sites ROD.

In order to qualify for use of the Plug-in Approach, the ROD requires that the 600-23 and JA Jones #1
waste sites share common physical and contaminant characteristics with those sites for which RTD was
selected in the ROD, These characteristics were defined in the ROD and consist of similar types of:
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• contaminants (e.g., chemical and radiological)
• contaminated environmental media (e.g., soil), and 
• contaminated waste material (e.g., concrete, metal, wood).

The Tri-Parties have determined that, based on these characteristics, the 600-23 and JA Jones #1 waste
sites qualify for plugging into the RTD alternative established in the ROD because of their similarities to
waste sites contained in the ROD.

DESCRIPTION OF SIGNIFICANT DIFFERENCES

The addition of the 600-23 and JA Jones #1 waste sites into remedial actions identified in the ROD does
not change the performance of the RTD remedy or the overall schedule for remediation of waste sites
currently included in the ROD. There would be a slight increase in the cost of the remedy, which was
originally estimated at $56 million. The present value cost to RTD the JA Jones #1 waste site is
approximately $347,000, whereas the present value cost to remediate the 600-23 waste site is estimated at
$938,000. Therefore the total present value cost associated with implementing this ESD is approximately
$1.3 million (no O&M costs are associated with this remedy; these are capital costs only).

The schedule for cleanup of these sites will be established under Milestone Number M-16-00F of  the Tri-
Party Agreement, which requires a comprehensive schedule for cleanup of all waste sites in the 100 Area
by 12/31/2001. In addition, the RTD activity for these two waste sites will be added to the next revision of
the “Remedial Design/Remedial Action Workplan for the 100 Area” (DOE/RL-96-17).

SUPPORT AGENCY COMMENTS

By issuance of this ESD, the support agency concurs with the decision to plug in the 600-23 and JA Jones
#1 waste sites into the RTD alternative selected in the ROD.

STATUTORY DETERMINATIONS

This modified remedy satisfies CERCLA Section 121. The interim remedy selected in the 100 Area
Remaining Sites ROD, as modified by this ESD through the inclusion of the 600-23 and JA Jones #1
waste sites, remains protective of human health and the environment, complies with Federal and State
requirements that are applicable or relevant and appropriate to remedial actions, is cost-effective, and
utilizes permanent solutions and alternative treatment technologies to the maximum extent practicable. In
addition, the remedy employs treatment that reduces the volume, toxicity, or mobility of hazardous wastes
as their principal element as practicable for the waste sites.

The response action selected by this ESD and the 100 Area Remaining Sites ROD is necessary to protect
the public health or welfare or the environment from actual or threatened releases of hazardous
substances into the environment. Such a release or threat of release may present an imminent and
substantial endangerment to public health, welfare, or the environment.

PUBLIC PARTICIPATION COMPLIANCE

The public participation requirements set out in NCP Section 300.435(c)(2)(i) are met through issuance of
this ESD.
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Figure 1. Location of the 100-IU-6 Operable Unit and Waste Sites 600-23 and JA Jones #1.
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Signature sheet for the Explanation of Significant Difference to the Interim Action Record of
Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1,
l00-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site,
Benton County, Washington, between the United States Department of Energy and the United
States Environmental Protection Agency, with concurrence by the Washington State Department of
Ecology.
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Signature sheet for the Explanation of Significant Difference to the Interim Action Record of
Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1,
100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site,
Benton County, Washington, between the United States Department of Energy and the United
States Environmental Protection Agency, with concurrence by the Washington State Department of
Ecology.



7

Signature sheet for the Explanation of Significant Difference to the Interim Action Record
of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1,
100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site,
Benton County, Washington, between the United States Department of Energy and the United
States Environmental Protection Agency, with concurrence by the Washington State Department of
Ecology.


	HANFORD 100-AREA (USDOE)
	09/28/1995
	02/02/1996
	03/26/1996
	04/04/1997
	07/15/1999
	09/17/1999
	09/29/1999
	06/15/2000

	Region 10 Site List
	RODS Menu
	RODS Map

